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INTRODUCTION 


Studies  of  interregional  competition  are  concerned  with  the  relative 
advantages  cr  disadvantages  of  different  regions  of  the  country  in  the  pro- 
duction end  marketing  of  commodities .     Thought  with  respect  to  interregional 
competition  in  agriculture  has  been  stimulated  during  recent  years  by  the 
activities  relating  to  national  agricultural  programs. 

The  Bureau  of  Agricultural  Economics,  in  cooperation  with  the  agri- 
cultural experiment  stations  of  several  States  in  the  dairy  regions,  has 
been  studying  the  past  and  the  possible  future  responses  of  dairy  farmers  in 
selected  areas  in  order  to  gain  a  better  uncerstaiiaing  of  the  forces  deter- 
mining interregional  competition.     In  Minnesota,  two  areas  are  under  study  - 
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1/  acknowledgment  is  made  of  the  assistance  of  George  A.  Pond  and  others  of 
the  staff  of  the  University  of  Minnesota.     Edwin  G.  Strand  is  primarily  res- 
ponsible for  the  first  part  of  this  report  containing  a  description  of  the 
area  studied  and  an  analysis  of  general  trends  in  livestock  and  crop  produc- 
tion and  their  relation  to  weather  conditions  and  other  factors.    Erling  Hole 
carried  out  the  analysis  and  wrote  the  section  on  changes  in  butterfat  pro- 
duction by  individual  producers • 
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one  in  the  southeastern  part  of  the  State  and  the  other  in  the  east-central. 

This  preliminary  report  deals  with. one  phase  of  the  study  in  the  east- 
central  part. 

Estimates  of  future  production  in  competing  regions  are  assisted  by 
an  analysis  of  the  relationships  that  prevailed  in  the  past  between  output 
and  causal  factors.     If  the  factors  that  caused  changes  in  output  in  the 
pest  can  be  ascertained,  the  evaluation  of  these  factors  relative  to  their 
future  trend  effects  can  also  be  undertaken. 

Changes  in  production  are  reactions  to  changes  in  supply  and  demand 
fv.  ctors.     *  actors  operating  on  the  supply  side  may  be  of  short-time 
unpredictable  character  like  weather  conditions,  or  they  may  be  of  a  long- 
time persistent  and  predictable  character  like  technological  improvements 
such  as  the  use  of  alfalfa.     Similarly,  the  demand  factors  may  be  divided 
into  those  of  a  short-time  character  which  flow  from  ups  and  downs  in  busi- 
ness conditions  .and  those  of  c  long-time  character  such  as  increases  in  pop- 
ulation or  now  uses  for  the  .product. 

From  an  .interregional  competition  standpoint,  it  is  the  long-time 
persistent  changes  in  normal  production*  which  are  important.  Short-time 
episodic  changes  are  not  so  important  except  as  a  study  of  them  may  contri- 
bute to  a  better  understanding  of  the  long-time  trend. 

In  this  report  a  description  is  first  given  of  the  physical  charac- 
teristics, agricultural  development,  and  type  of  farming  in  east-central 
Minnesota.     Then  annual  variations  in  certain  physical  and  economic  factors 
are  portrayed,  and  an  attempt  is  made  to  explain  how  these  forces  have  af- 
fected crop  and  livestock  production,  especially  the  production  of  butterfat, 
in  this  area.     Lastly,  a  detailed  analysis  is  given  of  the  production  res- 
ponses during  the  period  1927-37  of  54  representative  dairy  farmers, 
together  with  several  summaries  of  actual  farm  cases  illustrating  the  ad- 
justments made  by  operators  in  various  situations. 

The  type  of  faming  in  east-central  Minnesota  is  primarily  dairying, 
with  butt erf at  as  the  principal  source  of  cash  frrm  income.    The  farmers 
have  no  close  alternatives  to  dairying  and  are  at  a  relatively  great  dis- 
advantage in  the  production  for  sale  of  other  farm  products. 

The  first  major  job  in  the  study  here  reported  was  to  obtain  compre- 
hensive data  on  butterfat  sales  and  the  prices  of  butterfat,  f^eds,  and 
other  farm  products  for  a  series  of  recent  years.     Information  relative  to 
total  annual  sales  of  buttt-rfat  to  all  creameries  in  ec  ch  county  was  drawn 
from  reports  of  the  Minnesota  State  department  of  Agriculture,     Data  on 
monthly  and  annual  sales  to  individual  creameries  and  by  individual  patrons 
were  drawn  from  records  kept  at  the  creameries;  corresponding  data  relative 
to  butterfat  prices  were  obtained  from  the  scone  sources.     Records  of  month- 
ly and  annual  quantities  of  butterfat  bought  and  prices  paid  during  the 
last  12  years  were  compiled  at  four  representative  creameries  in  the  area. 
Complete  records  of  monthly  and  annual  sales  of  butterfat  for  the  last  10 
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to  13  years  were  obtained  for  each  of  about  150  continuous  patrons  of  one 
of  these  creameries.     Information  was  compiled  from  records  of  feed  deal- 
ers in  the  area  relative  to  prices  of  grain  and  mixed  feeds  and  the  quan- 
tities of  feed  sola  and  ground  during  the  last  several  years.  Local 
market  facilities  and  practices  in  general  wore  studied. 

This  information  was  supplemented  with  data  on  average  annual  prices 
of  the  principal  agricultural  products,  average  annual  yields  of  crops, 
and  data  on  weather  conditions. 

About  60  farmers  were  interviewed  regarding  their  farm  organizations 
and  practices,  changes  made  during  the  past  10  years,  reasons  for  varia- 
tions in  quantity  of  butterfat  produced  from  year  to  year,  and  their  gener- 
al plans  for  the  future. 

An  understanding  of  the  production  responses  of  farmers  in  east- 
!  central  Minnesota  will  greatly  aid  in  explaining  past  variations  and  pos- 
sible future  changes  in  butterfat  production  -  the  major  economic  activity 
in  this  area. 


AGRICULTURE  IN  EAST-CENTRAL  MINITESOTA 


More  butter  is  produced  in  Minnesota  than  in  any  other  State. 
Minnesota  has  held  this  lead  for  over  20  years.     Lairy  farming  is  the  most 
important  agricultural  activity  fcr  the  State  as  a  whole. 

The  principal  dairy  product  marketed  by  farmers  in  Minnesota  is 
butterfat .     It  is  generally  sold  in  the  form  of  cream  to  creameries  located 
throughout  the  State.     There  were  870  creameries  operating  in  Minnesota  in 
1937,  manufacturing  a  total  of  270,572,665  pounds  of  butter  valued  at 
^91,185,299.     I'uring  the  past  10  years,  the  sale  of  butterfat  has  accounted 
for  23  to  27  percent  of  the-  gross  cash  farm  income  in  Minnesota*    Aside  from 
the  part  that  is  sold  locally,  most  of  the  butter  manufactured  in  Minnesota 
is  sold  in  largo  markets  like  No./  York,  Philadelphia,  Chicago,  and  Boston. 

Although  Minnesota's  location,  soil,  and  climate  are  generally  favor- 
able to  dairying,  not  all  parts  of  the  State  are  equally  well  adapted  to 
dairying,  nor  can  dairy  production  compote  equally  well  with  other  farm 
enterprises  in  all  parts  of  the  State.     Prevailing  physical  and  economic 
forces  have  caused  the  development  of  mere  or  less  distinct  typos  of  farm- 
ing, varying  from  one  part  of  the  State  to  another. 

On  the  basis  of  major  enterprises  and  prevailing  type-of-farm 
organization  in  the  different  parts  of  the  State,  the  jjivision  of  agricul- 
tural Economics  of  the  University  of  Minnesota  has  outlined  nine  type- of - 
f arming  areas  in  Minnesota.     These  areas,  as  outlined  by  county  boundaries, 
are  shown  in  figure  1.     Ihe  names  given  indicate  the  general  nature  cf 
farming  carried  on  in  each  area. 
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TYPE-OF-FARMING  AREAS 
IN  MINNESOTA 

AREAS  OUTLINED  BY  COUNTY  BOUNDARIES 
(1936  REVISION) 
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COTTON  IV  D 


JACKSON        MART  I N 


FARIBAULT  FmeeBORN 


1.  SOUTHEAST  DAIRY,  AND  LIVESTOCK 

2.  SOUTH  CENTRAL  DAIRY 

3.  SOUTHWEST  LIVESTOCK,  AND 

CASH  GRAIN 

4.  WEST  CENTRAL  CASH  GRAIN, 

AND  LIVESTOCK 

5.  EAST  CENTRAL  DAIRY,  AND 

POTATOES. 


6.  NORTHWEST  DAIRY,  LIVESTOCK, 

AND  CLOVER  SEED 

7.  RED  RIVER  VALLEY  SMALL  GRAIN. 

POTATOES.  AND  LIVESTOCK 

8.  NORTHERN.  CUT  OVER,  DAIRY,  POTATOES, 

AND  CLOVER  SEED 

9.  TWIN  CITIES  SUBURBAN  TRUCK, 

DAIRY,  AND  FRUIT 
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Fig.  !•-  Type-of- farming  areas  in  l&nnesota. 
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This  report  concerns  primarily  the  east-central  part  of  Minnesota, 
which  is  designated  as  Area  5  -  the  shaded  area  -  in  figure  1.  Dairying 
is  the  predominant  enterprise,     livestock  ether  than  dairy  cattle  are 
raised,  but  the  income  from  them  is  relatively  small.     The  production  and 
sale  of  potatoes  constitute  an  important  supplementary  source  of  income 
on  many  farms.     In  1029,  42  percent  of  the  tillable  lend  was  used  for  small 
grains,  24  percent  for  intertilled  crops,  and  27  percent  for  hay  and 
pasture.     Oats  and  rye  are  the  principal  small  grains,  while  corn  and 
potatoes  are  the  important  intertilled  crops. 

Type-of- farming  Area  5  embraces  nine  counties:  i3ine,  ^anabec,  Mille 
Lacs,  Morrison,  Benton,  Sherburm ,  Isanti,  Chisago,  and  Anoka.     The  total 
acreage  of  land  is  3,746,560  acres.     The  topography  varies  from  level  to 
rolling,  most  of  it  being  fairly  level  to  undulating.     The  roughest  portions 
are  in  the  northern  parts  of  Morrison  and  Kanabec  Counties.     The  altitude 
of  the  area  ranges  from  750  feet  in  Anoka  County  to  more  than  1,250  feet  in 
northern  Mille  Lacs  County  and  parts  of  Morrison  County.    All  of  the  area 
was  glaciated,  and  the  northern  pert  is  covered  with  "young  rod  drift"  and 
the  southern  part  with  "young  gray  drift."    The  principal  surface  formations 
are  boulder  clay  plains,  sandy  to  clayey  moraines,  stretches  of  wind-blown 
fine  sand,  and  cutwash  graved  plains.     In  general,  the  heaviest  soils  are 
in  the  northern  part,  while  considerable  portions  of  the  southern  part  have 
light  sandy  soils.     The  chief  obstacles  to  farm  development  on  the  heavier 
soils  are  poor  drainage  and  the  frequently  prevalent  stone,  stumps,  and 
brush.    On  the  sandy  soils,  the  principal  problems  arc  wind  erosion  and 
drought.     The  average  crop- growing  season  ranges  from  120  days  in  the  north- 
central  to  150  days  in  the  southern  part.     The  average  annual  precipitation 
varies  from  24  inches  in  western  Morrison  County  to  32  inches  along  the 
St.  Croi::  River.     Coniferous  forest  originally  covered  the  northern  portion, 
and  deciduous  forest  prevailed  in  the  southern  portion. 

The  principal  economic  factors  that  limit  the  types  cf  agricultural 
product!-,  n  in  east-central  Minnesota  arc,  the  length  of  the  growing  season, 
the  amount  and  variability  of    rainfall,  the  type  of  soil,  and  the  diffi- 
culty of  clearing  and  breaking  land.    The  frequency  of  relatively  late 
spring  and  early  fall  frosts  discourages  the  raising  of  corn  for  gr^in,  but 
corn  can  be  grown  successfully  for  silage  rnd  fodder  within  the  limits  of 
the  normal  frost-free  season.     3ecause  cf  its  disadvantage  in  producing  com, 
the  aroa  is  also  at  a  disadvantage  in  producing  hogs  in  c  >mpv tition  vdth 
the  Corn  Belt.     In  bfVef  production  the  aroa  is  at  a  comparative  disadvontage 
because  of  its  relatively  short  grazing  season,  its  location  with  respect  to 
the  western  range  and  eastern  markets,  and  the  farmers'  inability  to  grow 
their  oo.n  corn  for  fattening.     Because  cf  weather  and  s:  il  conditions,  crop 
yields  in  general  t~nd  to  be.  somewhat  lower  than  the  average  for  the  State 
as  a  whole,  and  to  very  considerably  from  year  to  year.     Farms  are  small 
and  the  cropltir.d  is  limited  by  difficult  and  expensive  clearing  and  break- 
ing of  the  land.     The  competitive  position  of  the  area  is  therefore  relative- 
ly poor  in  the  production  of  grains  o.nd  livestock  that  require  considerable 
quantities  of  concentrates.     Clovers  and  tame  and  wild  grass os  generally 
grew  bountifully,  providing  cheap  pasture  and  hay  that  can  best  bo  utilized 


by  dairy  cows.     Besides  making  good  use  of  the  crops  that  can  be  produced 
with  greatest  relative  advantage,  dairy  cows  make  possible  the  economic 
utilization  of  a  relatively  large  amount  of  family  labor  per  farm. 

Progress  of  settlement  in  the  area  is  indicated  in  table  1.  Set- 
tlers camo  at  an  increasing  rate  until  about  1900,  the  population  being 
practically  doubled  every  decade  from  1860  to  1900.     In  general,  settle- 
ment spread  from  the  southern  and  western  part  to  the  north  and  northeast. 
Most  of  the  settlers  were  immigrants  from  Europe.     The  larger  numbers  were 
Swedes,  Germans,  or  Norwegians,  but  there  were  many  Danes,  Foles, 
Hollanders  and  Czechoslcvakians,  as  well  as  smaller  numbers  of  other 
nationalities . 


Table  1.-  Growth  of  population,  nine  east-central 
Minnesota  counties,  1360-1930 


Year 

:  Population 

I860 

6,296 

1870 

17,472 

1880 

36, 268 

1890 

61,843 

1900 

100,546 

1910  : 

115,493 

1920 

137,297 

1930  : 

136,790 

United  States  Census 


In  this  as  well  as  in  other  parts  of  central  and  northern  Minnesota, 
farming  came  after  lumbering  and  forest  fires.     Pioneers  seemed  to  think 
that  the  forest  was  a  nuisance  and  that  farming  was  the  ultimate  use  fcr 
new  lands.     Settlers  obtained  the  land  for  their  farms  by  homesteading  on 
public  domain  or  by  purchasing  from  private  owners. 

In  table  2  the  increase  in  number  of  farms  in  east-central  Minnesota 
is  shown  by  consus  years  from  1360  tc  1930.     The  total  number  of  farms  was 
small  in  1860.     Tne  first  significant  increase  in  the  area  as  a  whole  took 
place  during  the  decade  1370-80.     In  Mille  l>acs,  Kanabec,  and  Fine  Counties, 
a  pronounced  increase  in  number  of  farms  did  not  take  place  until  the 
decade  1890-1900.     By  1920,  the  net  increase  in  number  of  farms  had  slowed 
down  markedly  in  all  the  counties.     Since  that  time,  farm  numbers  have  been 
quite  stable,  except  for  the  general  increase  which  accompanied  the  back- 
to-the-land  movement  during  recent  depression  years. 
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It  is  not  easy  to  realize  the  relative  newness  of  most  of  this 
territory  from  an    agricultural  standpoint.    As  late  as  1890,  less  than 
20  percent  of  the  total  acreage  in  any  of  the  counties  under  considera- 
tion, except  Sherburne.,  was;  reported  as  improved  land.    According  to  the 
census  of  1910,  in  Pine,  Kanabec,  and  Mille  Lacs  Counties  less  than  14 
percent  cf  the  total  acreages  was  improved. 


Table  2.-  Number  of    farms,  nine  east-central  Minnesota 
counties,  1360-1930 


Year  :  Number  cf  Farms 


1830  :  635 

1570  :  1,539 

1880  :  4,853 

1390  :  7,426 

1900  :  13,285 

1910  :  14,965 

1920  :  18,647 

1930  :  13,424 


United  States  Census 

In  1930  there  -.vere  18,424  farms  in  the  nine  counties;  64  percent  of 
the  total  land  area  was  in  farms  and  50  percent  was  used  for  crops.     Of  all 
the  land  in  farms,  47  percent  was  cropland  and  40  percent  was  used  for 
pasture.    The  average  size  of  farms  was  128  acres.     Data  cn  total  land  area, 
land  in  farms,  and  use  of  farm  land  in  each  of  the  counties  in  1930  are 
given  in  table  3. 


Table  3»-  Land  area  and  use  of  land  in  farms,  east-central 
Minnesota  counties,  1930 


Pe.  cent: 

Percent 

: Percent 

Percent 

County 

Total 

of  : 

of 

mber 

Aver 

age 

:  of 

of 

land- 

total  : 

total 

of 

si  ze 

cf 

:  farm 

farm 

area  i 

area  in: 

area  in 

.  f 

arms 

farms 

:  laird  in 

land  in 

farms  : 

crops 

:  crops  : 

pasture 

Af: 

res 

Pe.»  sent 

Ps  rcent 

Number 

Acr 

JS 

Fere  at 

Pe  rcent 

275 

,  530 

70,6 

36.1 

I, 

457 

132 

.6 

51,1 

54o6 

257 

,330 

89.8 

49.4 

1, 

591 

145 

06 

55,0 

37.7 

Chisago. • . . 

269 

,579 

86»8 

41.0 

2, 

024 

115 

,5 

47o2 

42.2 

28.1 

,  504 

87.1 

44.5 

2, 

030 

120 

.7 

5ia 

33  o  5 

Kanabec.  a . . 

337 

,537 

57.0 

21.9 

1, 

535 

125 

.2 

38»5 

47.1 

Mille  Lacs. 

365 

;.536 

5p»  5 

23.8 

2, 

025 

100 

.2 

42.9 

45.4 

rrison..;  : 

719 

,916 

67.4 

33.4 

3, 

280 

148 

.3 

49.6 

59.9 

.  906 

,369 

39.9 

14.4 

3, 

288 

110 

.0 

36.1 

47.0 

Sherburne. . 

230 

,530 

73„6 

45-5 

1, 

214 

131 

.7 

57.9 

34.6 

Total  

:369l' 

,931 

64.1 

50. 4 

13, 

424 

128 

.3 

47  o  4 

40.5 

United  States  Cen 

sus 
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Because  of  comparatively  recent  agriciiltural  development,  type  of 
farming  did  not  change  much  during  the  Nineties  compared  with  farms  in 
earlier  developed  farming  counties  in  southern  and  western  Minnesota. 
From  the  start,  the  important  crops  in  this  area  have  been  hay,  cats,  corn, 
and  potatoes,  with  cattle  as  the  principal  livestock.     But  there  has  been 
a  great  increase  in  acreage  of  the  crops  and  in  numbers  of  livestock,  and 
there  has  been  some  change  in  the  proportions  of  the  various  crops.  Dairy 
farming  has  become  more  and  more  the  primary  agricultural  activity.  On 
most  farms  the  cash  income  from  the  sale  of  dairy  products  exceeds  the  com- 
bined receipts  for  all  other  farm  products  sold.  2/ 

The  relative  importance  of  the  principal  crops  is  indicated  by  their 
rank  in  total  acreage  in  1899  ana  1929  (tablp  4).    Kay,  oats,  end  corn  have 
continued  as  leading  crops,  indicating  that  the  principal  object  of  crop 
production  is  to  furnish  feed  for  livestock.     Eye  and  potatoes  are  the  prin- 
cipal cash  crops,  but  the  total  acreage  used  for  potatoes  has  declined  con- 
siderably since  1920.     '".heat  production  increased  up  to  1900,  but  after 
that  time  it    dec: eased  rapidly  and  is  now  of    slight  importance  in  most 
counties . 

Table  4.-  Rank  of  principal  crops  in  nine  east-central  x.iinncsota 
counties  on  the  basis  of  total  acreage  in  1899  and  1929 


'rep 


Rank  in  1899 


Rank  in  1929 


Hay  and  forage 
Oato  c . . . 
Corn. . . . 

Rye  

•Potatoes 
Barley, . 


net 


Flax. 


United  States  Census 


The  acreage  devoted  to  each  of  the  principal  crops  in  1929  is  shevjn 
in  table  5„    The  average  number  of  acres  per  farm  i  s  also  shewn  in  order 
to  picture  more  readily  the  scale  of  crop  production  on  the  average  farm 
and  the  relative  imocrtancc  of  the  various  crops. 


2/  See  "Report  of  a  Farm  Management  Survey  of  120  Dairy  Farms  in  Kanabec, 
Millc  Lacs,  and  Pino  Counties",  Mimeographed  Report  No.  80,  Di vision  of 
Agricultural  Economics,  University  Farm,  St.  Paul,  Linn.,  Dec.  1936,  pp.  2 
and  5. 
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Table  5.-    Acreages  of  principal 

crops,  nine 

east-central  Minnesota 

counti 

es,  1929 

:  Average 

Crop  : 

Total 

:  acreage 

acreage 

:          per  farm 

• 

l\  ores 

Acres 

419,161 

22.75 

123,857 

6.99 

16,198 

.88 

Clovers  -  sw. ,  crim.j  Jap.  : 

1,162 

.06 

45,663 

2.48 

26,281 

1.43 

193,036 

10.75 

2,703 

.15 

281 

.02 

Oats,  threshed. ...................  : 

18.-^,  399 

10. 28 

157,947 

8.57 

83, 204 

A  CO 

4.52 

66,746 

3862 

56,177 

3.05 

26,860 

1.46 

2,857 

.16 

2,149 

.12 

1,999 

ell 

Total  acreage,  these  crops......  : 

1,006.499 

54.63 

United  States  Census 


This  area  generally  does  not  produce  a  surplus  of  feed  crops.  Seasons 
cf  drought  or  other  adverse  weathar  conditions,  resulting  in  lowered  3'ields, 
are  not  infrequent  in  short  crop  years.     Some  feed  is  brought  in,  but  during 
years  of  bumper  crops  some  farmers  may  have  a  surplus  of  feed  crops  to  sell. 

Data  on  the  number  of  cattle  and  calves  on  farms  in  type— of-f arming 
Area  5  are  given  in  table  6.     The  numbers  of  cattle  increased  steadily  up  to 
1920,  then  there  was  a  slight  decrease,  but  by  1935  the  numbers  were  again 
almost  equal  to  those  reported  for  1920.     In  all  counties,  except  Morrison 
and  Pine,  the  peak  in  numbers  of  livestock  occurred  about  the  year  1920. 
The  number  in  Morrison  County  was  slightly  higher  in  1935  than  in  1920,  but 
there  was  a  period  of  decreased  numbers  between  these  years.     In  Pine  County 
the  number  of  cattle  continued  to  increase  until  1935;  the  rate  of  increase 
after  1920,  however,  was  slower  than  it  was  previous  to  that  year. 
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vable 6.-  Cattle  and  calves  of  all  ages  on  farms,  nine 
east-central  Minnesota  counties,  1360-1935  1/ 


Year 

j    J  \j      _L  llLU.lL/~/X 

of  head 

-  -  v   -  I                  ill  illU  -  I  UX 
GL  VL           1 J  ^  A            1  Uj.  ill 

:  Number 

Numbi  r 

1860 

:  4,308 

6.8 

1880 

:  40,126 

8.3 

1900 

:  127,571 

9.6 

1910 

:  131,057 

12.1 

1920 

:  264,045 

14.2 

1925 

:  239,109 

12.9 

1930 

:  237,192 

12.9 

1935 

:  255,936 

12.4 

United  S nates  Census 

1/  Census  enumerations  in  1900  and 

before  were  as  of  June  1. 

■-hey  vrere  in  1910  and  1930  as  of  April  15  end  April  1  respect- 
ively, and  in  the  remaining  years  as  of  January  i. 


The  number  of  dairy  cows  increased  from  1,416  in  1360  tc  171,949  in 
1935  (table  7).     ---t  the  same  time,  the  proportion  of  dairy-  cows  to  all  cat- 
tle increased  from  33  percent  to  67  percent.     During  the  period  1920-25, 
when  the  ntanbor  of  all  cattle  in  the  area  decreased  (table  6),  the  number 


of  dairy  cov:s  actual] y  increased.     The  saiv 

ie  is  also  true 

for  the  longer 

period, 

1920- 

•35,     The  average  briber  ojr  I 

ami  of  cattle 

other  than  dairy 

cows  declined  from  more  than  6  in  1920  to 

only  4  in  1935 

,  whereas  the  av- 

erage  number 

of  dairy  cows  increased  from 

7.6  to  8.5. 

Tc 

tble  7--  Dfciry  cows  on  farms,  nine 

cast-central  W 

innesota 

counties,  1860-1955 

:      Total           :  Percentage  : 

--v:rage  : 

i.veragc 

Year 

•  number  of        :of  all  cattle: 

number  of  : 

number  cf 

:      dairy           :  that  were  : 

dairy    ccv/s  : 

other  cattle 

cows            :  doiry  cc.vs  : 

r>er     farm  : 

per  farm 

Numb i  r              I ereent 

Kumt  or 

I  -jj.iber 

1360 

!        1,416  33 

2.2 

4o6 

1880 

13,827  34 

2.9 

5.4 

IS  00 

49,020  38 

3.7 

5.9 

1910 

93,362  52 

6.2 

5.9 

1920 

141,126  53 

7.6 

6.6 

1925 

154,327  64 

8.3 

4.6 

1930 

145,134  60 

7.8 

5.1 

1935 

1/  • 

171,349  67 

8.3 

4.1 

Unit  .d  States  Census 

l/Thu  figures  for  1935  are  estimatos  based  on  the  number  of  cows  and  heifers 
2  yoars  old  and  over,  since  no  separate  figures  on  the  number  of  cows  kept 
mainly  for  milk  production  are  given  in  the  1935  census  report. 
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The  cattle  other  than  dairy  cows  are  principally  young  dairy  stock 
kept  for  replacement  or  for  enlarging  the  herd.     Some  veal  calves,  cull 
cows,  and  a  few  steers  and  heifers  arc- fattened  for  sale,  but  very  few 
cattle' are  kept  primarily  for  beef  production. 

The  importance  •  of  poultry  and  egg  production  is  reflected  by  the 
number  of  chickens  kept.     The  number  of  chickens  raised  increased  signifi- 
cantly in  every  county  during  the  20-year  period,  1909-29.     In  1909  the 
average  number  raised  per  farm  was  about  40;  in  1929  it  was  107.  More 
than  9,000,000  dozens  of  eggs  were  produced  in  1929. 

i-Jairy  cattle  and  chickens  arc  the  important  kinds  of  productive 
livestock.     Hogs  are  of  only  minor  importance  on  most  farms.     Sheep  are  ncH; 
generally  kept,  but  flocks  are  fcund  on  a  number  of  farms  that  have  consid- 
erable amounts  of  rough    or  wooded  land.     Horses  are  kept  for  doing  part  or 
all  of  the  draft  work. 

Dairy  herds  most  frequently  found  on  these  farms  consist  of  6  to  15 
cows  with  some  young  stock.     A  few  farmers  keep  more  than  15  cows,  and  a 
relatively  small  number  have  less  than  6.     The  number  of  cows  kept  depends 
principally  upon  the  amount  of  family  labor  available,  the  land  available 
for  crops  and  pasture,  amount  of  barn  room,  financial  situation  of  the  op- 
erator, and  upon  personal  factors  such  as  the  capacity  and  ambition  of  the 
operator.    For  temporary  periods  the  size  of  a  herd  raay  be  smaller  than 
normal  because  of  disease  or  because  of  sales  made  necessary  by  shortage  of 
feed..    In  general,  the  dairy  enterprise  is  a  family-size  business,  for  on 
most  «f  the  farms  labor  is  not  hired  at  ell,  or  is  hired  only  during  the 
rush  seasons  of  haying  and  harvest. 

The  general  practice  is  to  separate  the  milk  on  the  farm.     Crecjn  is 
delivered  to  a  .nearby  creamery  two  or  three  times  a  week,  and  is  paid  for 
on  the  basis  of  butterfet  content  and  quality.     The  frequency  of  deliveries 
depends  largely  upon  the  quantity  of  cream  L-nd  the:  warmth  of  the  weather. 
IJost  farmers  haul  their  own  cream  to  the  creamery,  but  a  number  use  the  ser- 
vices of  a  cream  truck  v»hich  makes  regular  trips  over  a  definite  route, 
picking  up  cans  of  cream  at  any  farm  along  the  way  for  a  small  charge.  The 
skimmilk  is  fed  to  calves,  poultry,  or  hogs.     Sometimes  more  skimmilk  is 
produced  then  the  animals  on  the  farm  can  consume  -  then  the  common  practice 
is  for  a  farmer  to  keep  enough  chickens  and  hogs  to  utilize  the  skimmilk  pro- 
duced on  his  farm. 

Some  creameries  have  installed  equipment  during  recent  years  that  en- 
ables them  to  handle  whole  milk.     Milk  trucks  make  daily  trips,  picking  up  the 
cans  of  milk  on  each  patron's  farm  and  delivering  to  the  creamery,  where 
the  milk  is  separated,  the  cream  is  churned  into  butter,  and  the  skimmilk  is 
dried  arid  made  into  milk  powder.     Patrons  are  paia  on  the  basis  of  quantity 
of  butterfat  plus  a  small  amount  for  the  skimmilk. 
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PAST  TRENDS  IN  KANABEC  COUNTY 


The  community  around  Mora,  in  Kanabec  County,  v/as  selected  for  an 
intensive  study  of  farmers'  responses  and  the  reasons  for  changes  in  pro- 
duction of  butterfat  in  east-central  Minnesota.     The  Mora  community  and 
Kanabec  County  in  general  are  typical  of  most  of  east-central  Minnesota, 
The  brief  account  of  agricultural  development  and  type  of  farming  given 
in  the  preceding  pages  will  serve  as  general  background  for  this  analysis 
of  factors  relating  to  the  Mora  community  and  to  the  county  of  which  it 
is  an  important  part. 


Butterfat  Production 


Production  of  butterfat  in  Kanabec  County  as  reflected  by  sales  to 
creameries  since  1910  is  indicated  in  figure  2.     Figure  2  is  based  cn  the 
quantity  of  butterfat  sold  to  all  creameries  in  the  county;  it  does  not 
include  butterfat  in  whole  milk  used  on  farms,  butterfat  irn  butter  made 
on  farms,  and  butterfat  in  cream  and  whole  milk  sold  to  other  buyers  than 
creameries.     The  quantity  of  butterfat  in  whole  milk  used  by  farm  families 
is  rather  constant  from  year  to  year;  the  quantity  of  butter  made  on  farms 
has  been  relatively  small  since  1910;  and  the  quantity  of  butterfat  in 
whole  milk  and  cream  sold  tc  buyers  other  than  creameries  has  been  rela- 
tively unimportant  in  this  county.     Butterfat  in  whole  milk  fed  to  calves 
varies  somewhat  with  the  number  of  calves,  but  this  variation  from  one 
year  to  another  is  relatively  insignificant  when  compared  with  the  volume 
of  butterfat  sold  to  creomeries.     Since  1909,  the  quantity  of  butter  made 
on  farms  in  this  county  has  been  small  and  of  decreasing  importance.  -The 
average  quantities  per  farm  of  butter  made  on  farms  in  1909,  1919,  and 
1929,  respectively,  were  198,  98,  and  25  pounds  as  compared  with  139,  416, 
and  968'  pounds  of  butterfat  sold  to  creameries  in  1910,  1920,  and  1950. 
A  relatively  small  quantity  of  the  butterfat  produced  in  Kanabec  County 
is  sold  to  nearby  creameries  located  in  adjacent  counties,  while  some  but- 
terfat produced  in  adjacent  counties  is  sold  to  creameries  in  Kanabec 
County.     1his  movement  of  butterfat  across  county  lines  is  not  important 
for  the  purposes  of  this  analysis,  as  the  purchases  by  creameries  in  the 
county  represent  sales  from  approximately  the  same  total  area  throughout 
the  period. 

Examination  of  available  data  indicates  that  a  graph  of  total  pro- 
duction of  butterfat  in  Kanabec  County  would  be  similar  in  shape  to  that 
of  total  butterfat  sales  to  creameries,  shown  in  figure  2. 

A  groat  increase  in  butterfat  production  in  Kanabec  County  since 
1910  is  shown  by  the  trend  of  butterfat  sales  to  creameries.     The  most  raci' 
increase  in  production  took  place  during  the  period  from  1919  to  1925.  "bj 

Zj  The  quantity  of  butter  made  en  farms  in  Kanabec  County,  as  reported  in  f 
the  U.  S.  Census,  was  as  follows:  1909  -  201,582  pounds;  1919  -  153,734 
pounds;  1929  -  33,432  pounds.  > 
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It  is  apparent  that  after  1925  production  fluctuated  considerably  but  did 
not  rise  above  the  peak  attained  in  1928.     Saies  0f  butterfat  to  creamer- 
ies in  1937  totaled  1,616,779  pounds,  or  about  11  times  as  much  as  was 
sold  in  1910. 

As  changes  were  taking  place  in  the  production  of  butterfat  in 
Kanabec  County,  changes  were  also  taking  place  in  the  production  of  live- 
stock, other  livestock  products,  and  crops. 

Livestock  Production 


The  changes  in  numbers  of  the  principal  classes  of  livestock  on 
farms  since  1910  are  shown  in  table  8.     The  number  of  cows  increased  until 
about  1925,  then    decreased  somewhat  to  1930,  but  increased  again  between 
1930  and  1935.     The  number  of  cattle  other  than  dairy  cows  decreased  after 
1920,  as  indicated  by  U.  S.  Census  data  in  table  7.     This  observation  is 
also  supported  by  data  obtained  from  records  of  county  assessments.     In  ad- 
dition to  increasing  numbers  of  cows  during  the  decade  following  the  World 
War,  farmers  did  a  great  deal  tov/ard  improving  the  quality  of  their  cows. 
There  was  a  notable  change  from  "common"  or  dual-purpose  cows  to  higher  pro- 
ducing Holstein  and  Guernsey  cows. 


Table  8.-  Number  of  farms  and  number  of    cows,   sheep,  swine,  and  chickens 
on  farms  in  Kanabec  County  on  January  1,  1910-1935 


Cows  and 

Sheep  and 

Chickens 

Year 

Number 

heifers  2 

lambs  of 

S wine  of 

:  raised 

of  farms 

years  old 

all  ages 

all  ages 

(previous 

and  over 

:  yo-r) 

Number 

Number 

Number 

Number 

Number 

1919  ; 

1,017 

6,264 

2,868 

:  1,524 

:  24,159 

1920 

1,563 

12,152 

8,313 

:  5,077 

:  75,140 

1925 

1,484 

13,400 

4,963 

4,529 

1/ 

1930  : 

1,535 

12,213 

12,582 

3,760 

142,986 

1935  : 

1,727 

14,106 

8,355 

3,307 

1/ 

1/  Not  reported. 
United  States  Census 


The  number  of  sheep  and  lambs  has  increased,  although  somewhat  irreg- 
gularly,  since  1910  and  1920.    Sheep  and  lambs  were  reported  on  only  370  of 
the  1,727  farms  in  1935,  and  are  therefore  not  of  very  general  importance  in' 
the  county.     It  is  apparent  that  the  number  of  hogs  has  been  decreasing  since 
1920,  but  hogs  have  never  been  a  very  important  enterprise  on  these  farms; 
even  in  1920  the  average  number  per  farm  was  small.     The  number  of  chickens 
trebled  between  1910  and  1920  and  almost  doubled  during  the  following  decade. 


-  16  - 


Egg  production  more  than  doubled  between  1920  and  1930. 

Crop  Production 

Acreages  of  the  principal  crops  grown  in  Kanabec  County,  year  by  year, 
for  most  of  the  years  since  1920,  are  shown  in  table  9.     The  total  acreage 
;  in  these  crops,  the  acreage  in  pasture,  total  land  in  farms,  number  of  farms, 
and  average  size  of  farms  are  also  shown.     The  average  size  of  farms  increas- 
ed from  109  acres  in  1920  to  119  acres  in  1925,  and  has  since  remained  about 
the  same.     The  total  acreage  in  farms  and  the  total  acreage  in  the  principal 
crops  increased  rapidly  from  1920  to    1925,  somewhat  irregularly  from  1925 
to  1935,  and  then  declined  slightly.     The  importance  of  feed  crops  in  the 
crop  production  of  this  area  has  been  pointed  out.     The  data  in  table  9  show 
that  there  have  been  large  increases  in  the  acreages  of  corn,  oats,  clover 
and  timothy  hay,  and  alfalfa  hay  in  this  county  since  1920.     The  acreages  of 
barley  and  sweetclover  hay  have  also  increased.     Especially  significant  are 
the  relatively  large  increases  in  the  acreages  of  those  feed  crops  and  of 
pasture  from  1920  to  1925, 

The  principal  cash  crops  grown  in  this  county  are  rye,  wheat,  flax, 
and  potatoes.    Between  1920  and  1938,  there  was  a  general  increase  in  the 
acreages  of  rye  and  winter  wheat.     Spring-wheat  acreage  showed  little  change, 
and  flax  remained  relatively  insignificant  throughout  the  period.     A  marked 
decline  is  noted  in  the  acreage  of  potatoes,  especially  since  1931. 

Significant  changes  in  acreage  of  the  various  kinds  of  hay  crops  have 
occurred.    The  increase  in  alfalfa  hay  has  been  striking.    Acreage  of  wild 
hay  has  remained  rather  constant  while  that  of  "other  hay"  seems  to  have 
varied  principally  with  drought  conditions  end  consequently  with  the  supply 
of  regular  hay  obtained  the  previous  yeo_r.     The  effect  of  the  drought  from 
1929  through  1934  is  reflected  in  the  temporary  reduction  of  stands  of  the 
legume  hays,  and  the  increase  in  acreage  planted  to  other  hay  crons.  With 
the  return  of  better  growing  conditions  after  1934,  the  usual  acreage  in 
clover  and  timothy  has  been  restored  and  the  acreage  in  alfalfa  has  been  ex- 
panded rapidly. 

■"bather  Conditions  and  Crop  Yields 

The  relationships  between  weather  conditions  and  crop  yields  are  of 
two  types,  depending  upon  the  nature  of  weather  during  a  given  period.  For 
instance,  favorable  weather  one  year  may  alternate  with  unfavorable  weather 
the  next  year  for  a  number  of  years.     Or  the  same  kind  of  weather,  whether 
favorable  or  unfavorable,  may  follow  year  upon  year  for  a  series  of  years. 
A  certain  deviation  below  normal  precipation  one  year  may  be  of  minor  con- 
sequence if  it  comes  at  a  time  when  the  water  supply  held  in  the  soil  is 
normal.    The  same  deviation  below  normal  for  another  year  may  be  of  major 
consequence,  if  it  follows  a  series  of  years  with  subnormal  precipitation. 
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'/eathel4  conditions  of  the  latter  type  which  occur  at  unpredictable  intervals 
actually  did  occur  during  the  period  studied.     The  variation  in  weather  and 
the  accompanying  effect  on  crop  yields  were  factors  which  had  a  persistent 
effect. 

The  average  annual  precipitation  in  Kanabec  County  is  about  26  inches. 
The  average  precipitation  for  the  first  4  crop-season  monxhs  (April-July)  is 
somewhat  over  12  inches,  but,  like  the  annual  precipitation,  this  frequently 
varies  considerably  from  year  to  year.     Insufficient  rainfall  during  the 
grrwing  season  often  means  greatly  reduced  yields  of  crops  and  pastures.  A 
large  portion  of  the  agricultural  soils  in  the  county  are  light  loams,  and 
some  areas  are  quite  sandy.    Crop  damage  from  drought  is  common.     There  are 
very  few  farms  on  which  total  yields  are  reduced  because  precipitation  in 
the  crop  season  is  larger  than  normal.    Very  high  temperatures  for  several 
days  at  a  time  often  damage  crops  considerably.     In  general,  a  relatively 
cool  summer  is  favorable  to  hay  and  pasture  production  and  contributes  to 
good  yields  of  oats  and  other  feeds. 

The  supply  of  feed,  which  is  determined  to  a  very  largo  extent  by  crop 
yields,  affects  the  number  of  cattle  kept  as  well  as  the  rate  of  feeding  per 
head.    Variations  in  weather  are  therefore  important  in  explaining  year-to- 
year  fluctuations  in  butterfat  production. 

Effects  of  unfavorable  weather  in  a  given  area  during  any  one  year 
can  bo  moderated  by  bringing  in  additional  feed  from  outside,  or  by  using 
reserve  supplies  of  feed  held  over  from  previous  years.     In  the  absence  of 
reserve  supplies,  and  at  times  when  the  relative  prices  of  feed  and  butter- 
fat  are  unfavorable  to  the  dairy  farmers,  poor  crops  will  be  reflected  in 
lower  production  of  butterfat.    East-central  Minnesota  does  not  often  pro- 
duce a  surplus  of  feed  grains.     But  there  are  only  limited  opportunities 
for  successful  alternatives  to  dairying. 

In  figure  3,  average  yields  of  oats  and  tame  hay  which  are  the  prin- 
cipal feed  crops  in  Kanabec  County  can  be  compared  with  total  annual  and 
summer-season  precipitation  and  moan  summer  temperature  at  Mora.  4/  In  ex- 
amining these  data  for  relationships  between  precipitation  and  temperature 
conditions  and  crop  yields,  c<  rtain  facts  should  be  kept  in  mind.    The  crop 
of  a  given  year  is  directly  and  strongly  affected  by  the  amount  and  time- 
liness of  precipitation  auring  the  growing  season.     It  is  also  affected  by 
the  ameunt  of  reserve  moisture  in  the  ground  at  the  beginning  cf  the  grow- 
ing season,  which  is  dependent  upon  the  amount  of  precipitation  the  previous 
year  or  during  the  past  few  years.    Mean  summer  temperature  indicates  rough- 
ly the  amount  of  very  hot  weather,  which  causes  rapid  evoporation  of  soil 
moisture,  and  is  often  very  harmful  tc  grain  crops.     Data  on  total  annual 
procipitati  n,  summer  precipitation,  and  mean  summer  temperature  obviously 

4/  The  yield  figures  for  corn,  cats,  barley,  tame  and  -wild  hay  are  given 
in  the  appendix. 
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Fig#  3«-  Weather  conditions  and  crop  yields,  Kanabec  County,  1918-37 • 
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do  not  comprise  refined  measurements  of  the  favorableness  of  weather  for 
crop  production,  but  a  record  of  them  has  considerable  value  in  explain- 
ing variations  ia  crop  yields.     As  a  whole,  changes  in  these  three  meas- 
ures of  weather  conditions  complement  each  other  in  explaining  fairly 
well  the  changes  in  yields  of  oats  and  hay.  5/  1'he  relationship  between 
corn  yields,  and  these  three  weather  factors  was  found  to  be  rather  irreg- 
ular from  year  to  year  but  significant  for  a  series  of  years. 

The  year-to-yeay  relationship  is  evidently  obscured  by  numerous 
other  factors  that  of feet  yields,  as  well  as  by  the  lack  of  refinement  in 
these  general  measures  of  weather  conditions.     In  addition  to  being  re- 
duced by  drought  and  frosts,  crops  are  affected  by  hail,  smut,  rust,  grass- 
hoppers, and  the  like.     It  would  be  difficult  to  measure  the  influence  of 
such  factors,  but  it  should  be  clear  that  they  may  frequently  account  for 
irregularities  in  the  observed  relationships  between  the  weather  condi- 
tions and  crop  yields  represented  in  figure  3. 

Although  the  relationship  between  the  three  named  measures  of 
weather  conditions  and  crop  yields  is  irregular  for  some  years,  based  on 
a  year-to-year  comparison,  the  relationship  between  the  some  kind  of 
weather  conditions  during  a  series  of  years  and  crop  yields  is  highly  sig- 
nificant.    It  is  shown  by  table  10  that  the  average  of  crop  yields  for  a 
series  of  years  from  1929  to  1936,  compared  with  the  average  for  the  years 
1921-23,  is  much  lower  for  all  m&jor  crops.     A  similar  comparison  for 
weather  conditions  shows  that  they  were    more  favorable  from  1921  to  1928 
than  they  were  from  1929  to  1936. 


Table  10.-  Averages  of  weather  conditions  and  crop  yields,  Kanabec 
County,  east-central  Minnesota 


Year 

Total 
annual 
precipi- 
tation 

4  months 
summer 
precipi- 
tation 

Mean 

summer  i 
temperature 

Oats 

Barleyi 

Corn 

Tame 
Hay 

.Wild 
Hay 

8-yr.  av»  ; 

1921-1928 
1929-1936 

Inches 
25.33 

23.50 

Apr. -July 

Inches 
i  11.67 

10.11 

June,  July, 

Aug. 
Degrees  F. 

67.5 

70.3 

!  Bu. 

:  S7  ! 

27 

Bu. 

28 

18 

Bu. 

!  29  ; 

22 

Tons 
1.63 

1.11 

Tons 
1.35 

.89 

5/  Yields  of  pasture  are  also  directly  affected  by  rainfall  and  temperature, 
and  this  is  significant  because  of  the  importance  of  pastures  in  dairy  pro- 
duction.   The  pasture  season  is  the  season  of  highest  monthly  production  of 
butt  erf  at  in  this  community. 


i 
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Prices  of  Principal  Farm  Products 

A  study  of  the  price  movements  of  the  principal  cash  products  in  east- 
central  Minnesota  since  1921  as  shown  in  figure  4  reveals  that  the  price  of 
butterfat  has  fluctuated  less  than  prices  of  other  farm  products.    There  ms 
almost  an  uninterrupted  rise  in  butterfat  prices  up  to  1929.     During  this 
period  the  prices  of  the  other  products  fluctuated  rather  widely.    The  de- 
pression period,  however,  brought  all  prices  within  close  range  of  each 
other.    The  long-time  price  relationships  between  these  four  products  re- 
mained apparently  the  same  for  the  period  indicated  in  figure  4. 

The  price  relationships  of  these  four  commodities  since  1921  compared 
with  an  earlier  period,  for  instance  1910-14,  indicate  that  important  changee 
have  taken  place.    The  price  of  butterfat  since  1921,  relative  to  other  prin- 
cipal farm  products  in  this  area,  has  been  more  favorable  than  it  was  during 
the  period  before  the  World  War*    This  situation  was  of  great  importance  in 
the  decade  of  the  1920 's. 


Relationships  Between  Selected  Trends 

It  is  well  known  that  agricultural  production  is  dependent  upon  the 
physical  environment  and  that  it  is  affected  by  economic  returns.    The  ten- 
dency for  the  production  of  various  agricultural  products  to  bo  "regional- 
ized" in  this  country  is  a  joint  response  to  physical  and  economic  forces. 
The  variation  in  the  prevailing  type  of  farming  from  one  part  of  Alinnesota 
to  another  has  also  bqen  brought  about  by  prevailing  physical  and  economic 
conditions.    Even  after  the  agri cultural  enterprises  of  a  district  are 
rather  well  determined,  variations  in  production  will  occur  in  response  to 
variations  in  physical  conditions  like  weather,  disease,  and  insect  pests, 
and  to  economic  conditions  such  as  changes  in  the  relative  prices  cf  agri- 
cultural products.    Production  on  an  individual  farm  will  be  conditioned  by 
many  ether  things,  of  course,  including  the  human  factor. 

Diseases,  pests,  and  soil  conditions  can  be  controlled  to  some  ex- 
tent by  farmers,  but  farmers  cannot  do  much  about  iveather  except  to  make  r  U 
atively  minor  adjustments  in  management  practices,  which  in  turn  may  have 
mere  or  less  effect  on  production.     Price  conditions  are  largely  beyond  the 
control  of  farmers,  except  as  such  conditions  may  be  influenced  by  collec- 
tive action.     Farmers  in  different  areas  are  limited  to  different  degrees 
in  their  alternative  opportunities  cr  in  their  possibilities  of  making 
economically  advantageous  adjustments  in  their  production  in  response  to 
changes  in  weather  and  price  conditions. 

Voluntary  changes  in  production  during  relatively  short  periods  are 
much  more  difficult  to  make  in  some  enterprises  than  in  others.    The  dairy 
enterprise  does  net  lend  itself  easily  to  rapid  adjustments  in  production 
because  of  the  time  required  to  build  up  a  herd,  the  relatively  large  in- 
vestment in  cows  and  necessary  equipment,  and  the    general  organization  of 
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the  farm  business  around  the  dairy  enterprise. 

The  description  of  past  trends  in  Kanabec  County  ao  far  has  discussed 
butterfat  and  livestock  production,  total  crop  acreages  and  distribution  of 
crops,  weather  conditions  and  crop  yields,  and  prices  of  major  agricultural 
commodities  during  the  period  1921-37.     It  is  now  our  purpose  to  round  out 
the  picture  by  analyzing  the  relationships  among  these  trends.  Butterfat 
production  has  changed  in  response  to  many  factors. 

There  was  a  distinct  break  in  the  trend  in  butterfat  production  in 
Kanabec  County  in  1928.     Luring  the  8-year  period  1921-28  the  trend  was  up- 
ward -  a  trend  that  started  in  1919.     It  was  steeply  upward  through  1925, 
after  which  the  trend  tended  only  slightly  upward.     Wo  definite  trend  is 
discernible  for  the  period  1929-36.     The  record  production  of  1928  was  not 
again  attained. 

The  trend  in  butterfat  production  during  these  two  periods  was  not 
accompanied  by  a  parallel  trend  in  number  of  cows  as  far  as  can  be  seen  ; 
available  statistics.    Hence,  the  production  per  cow  was  similarly  a  vari 
factor.      Between  1920  and  1925,  there  was  a  10-percent  increase  in  number  of 
coxvs  but  a  much  larger  percentage  increase  in  total  butterfat  production. 
Between  1925  and  1930,  there  was  a  decrease  in  number  of  cows  cancelling  the 
increase  of  the  previous  5-year  period.     In  spite  of  this,  the  production 
continued  upward  although  at  a  diminished  rate  of  increase.     The  number  of 
cows  increased  materially  during  1930-35  in  spite  of  a  lowering  of  milk  pro- 
duction. 

As  to  other  classes  of  livestock,  there  has  been  some  decrease  in 
hogs  since  1920  and  perhaps  in  horses.   The  main  conclusion  that  can  be  dram 
from  changes  in  classes  of  livestock  is  that  the  trends  in  butterfat  produc- 
tion since  1921  were  chiefly  caused  by  changes  in  the  dairy  enterprise, 
which  were  not  promoted  to  any  substantial  degree  by  an  absolute  shift  from 
other  livestock  enterprises  into  dairying. 

An  examination  of  total  crop  acreages  and  distribution  of  these  for 
Kanabec  County  since  1920  indicates  that  the  continuous  increase  in  butter- 
fat production  until  1923  was  accompanied  by  a  30-percent  increase  in  crop- 
land from  1920  to  1928.    This  new  resource  was  used  for  raising  feed  crops 
for  dairy  cattle,  thus  laying  the  foundation  for  the  large  increase  in  but- 
terfat production.    As  acreages  in  cash  crops  like  potatoes  showed  no  trend 
during  the  period  up  to  1923,  it  is  evident  that  new  resources  rather  than 
transfer  of  resources  from  other  uses  were  responsible  for  increases  in  feed 
crops . 

During  the  period  after  1929  there  was  an  additional  increase  of  ap- 
proximately 10  percent  in  crop  acreages  based  on  the  1929  acreage,  but  this  I 
essentially  accomplished  by  1933.     Besides  new  resources  being  drawn  into 
production  of  feed  crops,  there  was  some  significant  displacements  of  crops. 
Cash  crops  like  potatoes  have  decreased  materially  since  1931. 
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Alfalfa  was  scarcely  grown  in  1920,  but  the  acreage  has  increased  at 
a  rapid  rate  «?ver  since.     It  has  not  absolutely  displaced  clover  and  timothy 
but  it  has  been  largely  responsible  for  increases  in  hay  acreage. 

The  increase  in  crop  acreages  used  for  production  of  feed  for  dairy 
cattle  which  oecured  during  the  period  1921-28  was  continued  during  the  sub- 
sequent period,  although  at  a  lover  rate  of  increase. 

The  two  periods  arc  different  with  respect  to  the  relationships  be- 
tween crop  acreages  and  buttorfat  production.     During  the  period  1921-28, 
increases  in  cr^p  acreages  were  accompanied  by  increases  in  butterfat  pro- 
duction but  this  has  not  been  the  case  for  the  period  since  1929  which  shows 
no  trend  in  butterfat  production.     Factors  were  operative,  therefore,  during 
the  latter  period  which  tended  to  cancel  the  effect  of  increases  in  acreages 
of  feed  crops  on  butterfat  production.    The  difference  between  the  two 
periods  with  respect  to  the  relationship  between  butterfat  production  and 
cr*»p  acreages  used  for  feed  crops  is  paralleled  by  differences  in  prices  and 
crop  yields. 

The  improved  relationship  between  butterfat  prices  and  prices  of  other 
principal  farm  products  which  became  established  after  1920  undoubtedly  as- 
sisted in  drawing  new  resources  into  dairying.     The  expansion  of  butterfat 
production  up  to  1928  may  be  looked  on,  in  part  at  least,  as  a  price  response 
to  improve  relative  prices  of  butterfat  as  compared  with  a  still  earlier 
period.    At  the  same  time  organizational  changes  were  taking  place  in  the 
dairy  enterprise  itself.    These  consisted  mostly  in  higher  producing  cows  and 
changes  in  feeding  practices.     These  changes  tended  to  place  dairying  in  a 
favorable  position  relative  to  alternative  enterprises. 

Price  relationships  between  dairy  products  and  other  farm  products  have 
not  shifted  materially  since  1929  as  compared  with  preceding  periods.  Hence, 
the  only  price  influence  has  been  that  due  to  the  lower  level  of  prices. 
Changes  in  the  dairy  enterprise  were  taking  place,  but  they  were  (unlike  the 
previotis  period)  confined  to  improvements  in  raising  of  feed  crops  especial- 
ly alfalfa  for  dairy  cattle.     These  improvements  tended  to  place  dairying  in 
a  favorable  position  relative  to  other  enterprises. 

The  major  factor  causing  a  halt  to  the  upward  trond  in  butterfat  pro- 
duction in  1928  was  found  in  unfavorable  weather  conditions  and  low  crop 
yields.     Crop  yields    were  decidedly  higher  during  the  period  1921-28  than 
during  the  following  period. 

Relationships  between  selected  factors  and  butterfat  production  for 
the  period  1927  to  1937  are  shown  in  figure  5. 

In  order  to  compose  the  joint  effect  of  changes  in  acreages  of  the 
various  feed  crops  and  yields,  an  index  of  feed  production  for  Kanabec 
County  has  been  calculated,    This  index  has  been  calculated  in  terms  of  total 
digestible  nutrients  contained  in  the  crops  of  corn,  oats,  barley,  and  tame 
and  wild  hay.    The  feed  production  resulting  from  the  acreage  in  corn  is 
probably  more  inadequately  determined  than  for  the  other  crops,  for  a  major 
portion  of  the  corn  acreage  is  used  for  silage  and  its  yield  is  not  given, 
There  is  not  necessarily  a  close  relationship  between  corn  and  silage  yields. 
The  condition  of  pasture  ia  likely  to  parallel  production  of  oats  and  hay. 
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Purchases  of  feed  are  not  of  relatively  large  consequence.    Some  data  on  pur- 
chases of  grain  have  been  collected.     These  are  discussed  lateri 

As  it  is  desirable  to  compare  the  production  of  crops  one  year  with 
the  butterfat  production  directly  associated  therewith,  the  butterfat  pro- 
duction of    100  patrons  of  Mora  Cooperative  Creamery  has  been  calculated  on 
a  feed-year  basis  -  that  is,  from  June  1  through  May  31.     Similarly,  prices 
received  by  this  group  each  month  have  been  averaged  on  the  same  annual  basis. 

It  is    brought  out  clearly  by  figure  5  that  there  is  no  close  rela- 
tionship between  feed  production  and  butterfat  production  based  on  a  year- to- 
ll year  comparison,  although  the  relationship  tends  to  be  closer  when  poor  crops 
follow  each  other  in  succession  for  a  series  of  years  like  the  crops  from 
1929  to  1934.    The  low  feed  production  in  1934  was  not  accompanied  by  a  cor- 
!  responding  fall  in  butterfat  production  undoubtedly  because  of  emergency 
arrangements  like  Government  feed  loans. 

The  swing  in  production  of  feed  is  about  as  large  as  the  swing  in 
butterfat  prices.    Butterfat  production  on  the  other  hand  fluctuates  rela- 
I  tively  moderately. 

The  downward  s.ving  of  butterfat  production  from  1929,  especially  from 
]  1932  to  1934,  was  probably  a  response  to  a  decline  in  feed  production  and, 
:  to  a  minor  extent,  a  response  to  low  prices  of  butterfat  and  other  farm  pro- 
i  ducts. 

Further  light  is  thrown  on  these  relationships  by  examining  indivi- 
dual responses  of  dairy  farmers  in  the  Mora  community. 

PRODUCTION  RESPONSES  BY  INDIVIDUAL  PRODUCERS 

A  more  detailed  study  of  variations  in  production  in  the  Mora  commun- 
ity is  now  in  order.     The  names  of  150  patrons  of  the  Mora  Cooperative 
Creamery  were  selected  from  the  creamery-payment  records  on  the  basis  of 
their  having  been  continuous  and  exclusive  patrons  of  this  creamery  for  the 
last  10  years.    Next,  a  record  was  obtained  of  the  monthly  and  annual  sales 
of  butterfat  by  each  of  these  patrons  for  the  period  from  June  1927  through 
December  1937.     Later  in  the  analysis,  20  of  these  patrons  were  eliminated 
because  of  errors  in  or  incompleteness  of  their  records,  leaving  a  group 
of  130  individuals  with  reliable  annual  records.    The  monthly  data  for  30 
of  these  were  not  available  so  only  100  records  with  complete  monthly  data 
could  be  obtained  (fig.  5). 

In  June  1938,  62  of  the  130  farmers  were  interviewed.     In  the  analy- 
sis of  the  records  thus  obtained,  8  were  eliminated  because  of  incomplete- 
ness and  unreliability,  leaving  a  group  of  54  fanner- interview  records. 

In  figure  6,  the  annual  sales  of  butterfat  are  shown  for  the  group 
of  54  interviewed  patrons,  the  100  farmers  for  whom  there  are  reliable 
monthly  and  annual  records,  and  the  130  farmers  for  whom  there  are  reliable 
annual  records.    On  this  chart  are  also  shown  the  total  annual  quantities  of 
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BUTTERFAT  SALES  BY  CREAMERY  PATRONS, 
KANABEC  COUNTY,  MINNESOTA.  1925-37 
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Fig.  6«»  Butterfat  sale*  by  creamery  patrons,  Kanabeo  County, 

Minnesota,  1925-37* 
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butterfat  sold  to  all  creameries  in  the  county.  G/ 

A  comparison  of  the  commercial  butterfat  production  by  calendar  years 
for  the  periods  indicated  for  Kanabec  County  and  groups  of  producers  in  the 
Mora  community  reveals  that  the  general  movement  of  all  series  is  parallel, 
although  some  of  the  percentage  changes  from  year  to  year  tend  to  be  slight- 
ly larger  for  the  producer  groups  than  for  the  county  as  a  whole.    The  im- 
portance of  these  comparisons  is  in  the  indication  that  fluctuations  in 
annual  butterfat  production  of  the  particular  group  studied  is  a  satisfact- 
ory sample  of  larger  groups  in  the  same  community  and  of  the  county  as  a 
whole . 

Having  studied  the  aggregate  changes  in  production  for  the  community 
and  for  the  several  groups  of  continuous  records,  an  examination  is  next 
made  of  individual  producers'  responses.     The  130  continuous  annual  records 
were  sorted  into  township  groups  so  that  key  men  in  each  township  could  be 
consulted  about  each  individual  producer.     Information  about  size  of  herd, 
tenure  status,  age  of  operator,  family  labor,  supplementary  enterprises, 
indebtedness,  and  personal  characteristics  of  each  producer,  was  obtained  as 
the  basis  for  the  selection  of  the  60  odd  producers  to  be  interviewed. 

The  interviews  were  conducted  on  an  informal  basis.    &ach  farmer  was 
sh07.Ti  a  chart  of  his  butterfat  production  for  1927-37,  and  he  was  encouraged 
to  give  his  explanation  of  the  annual  changes.     This  information  was  later 
arranged  on  a  schedule. 

Data  on  number  of  cows  and  other  cattle  for  each  of  the  interviewed 
farmers  were  obtained  from  the  county  assessor's  records  for  the  period 
1927-37.    These  were  used  to  supplement  the  individual  producers'  estimates 
of  number  of  cows.  From  the  Kanabec  County  Agricultural  Conservation  Committee 
the  number  of  acres  of  each  class  of  land  operated  by  each  producer  in  1937 
was  learned. 

The  location  of  the  producers  who  were  interviewed  and  whose  records 
were  used  is  shown  in  figure  7.    An  examination  of  the  individual  charts  of 
butterfat  production  for  the  54  farmers  for  the  period  1927-37  reveals  such 
a  diversity  of  response  that  a  case  approach  would  seem  most  applicable. 
However,  the  statistical  method  was  also  used  to  some  extent  in  the  analysis. 

The  records  were  sorted  into  six  trend  groups  on  the  basis  of  the 
level  of  production  in  the  3  years  1935-37  compared  with  the  3  years  1927- 
29.    This  procedure  may  not  always  give  an  adequate  picture  of  the  trend, 
but  in  most  cases  it  will  coincide  closely  with  a  more  exact  statistical  de- 
termination. 

6/  It  should  be  pointed  out  that  a  record  of  butterfat  sales  to  a  given 
creamery  is  less  likely  to  represent  the  production  of  butterfat  in  an  area 
than  is  a  record  of  total  sales  to  all  creameries  in  the  area,  or  a  record 
of  the  total  sales  by  a  group  of  continuous  and  exclusive  patrons.  The 
factor  of  change  in  volume  of  busrness  because  of  competition  between  cream- 
eries, and  the  gain  or  loss  in  patronage,  enters  the  consideration  when 
records  of  a  single  creamery  arc  used. 
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PRINCIPAL  AREA  SERVED  BY  MORA  COOPERATIVE 
CREAMERY  AND  LOCATION  OF  FARMS  OF  54 
PATRONS,  KANABEC  COUNTY,  MINNESOTA 
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Fig«  7»-  Prinoipal  area  served  "by  Mora  cooperative  creamery  and 
location  of  farms  of  54  patrons,  Kanabec 
County,  Minnesota, 
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Each  trend  group  was  compared  with  certain  characteristics  of  the 
operator  and  his  farm  organization  in  the  period  1927-37,     After  the 
methods  of  adjustment  in  each  trend  group  had  been  studied,  an  analysis 
was  made  of  the  reasons  for  these  adjustments  by  the  various  groups. 

The  basis  on  which  the  six  groups  are  classified  and  the  number  of 
farms  in  each  group  are  given  in  table  11. 

Table  11.-  Basis  of  sorting  and  number  of  farms  in  each 

trend  group,  1927-37 


:  Number 

 Basis  of  sorting  .  pf  fams 

:  Number 

Upward  trend  -  production  in  1935-37  higher  : 
than  in  1927-29:  : 

I.    More  than  33-1/3%  -  decidedly  upward                     :  8 

II.    10%  to  33-1/395        -  upward                                       :  12 

III.    Less  than  10%         ~  slightly  upward   :  4 

Total   '                                      :  24 


Downward  trend  -  production  in  1955-37  lower 

than  in  1927-29:  : 

IV.    Less  than  10f0         -  slightly  downward. .  :  10 

V.    10%  to  33-V3$       -  downward   :  16 

VI.    More  than  ZZ-l/Z%  -  decidedly  downward.   :   4 

Total    :  ~50 


It  is  interesting  to  find  that  if  a  "no  trend  group"  is  set  up  by  com- 
bining groups  III  and  IV,  the  total  number  of  farms  with  upward  trend  is 
equal  to  the  number  of  farms  with  downward  trend.    The  total  butterfat  sales 
by  the  54  farmers  and  butterfat  sales  by  groups  are  shown  in  figure  8. 

The  distribution  of  all  the  farms  studied  with  respect  to  whether  they 
increased,  decreased,  or  did  not  significantly  change  their  production  in  any 
one  year  compared  -with  the  immediately  preceding  year,  is  shown  in  table  12. 


Table  12.  -  Distribution  of  farms  by  type  of  change  in  butter- 
fat production  each  year,  1928-37 


Type 
of 
change- 

1928: 

1929: 

1930: 

1931: 

1932 

1933 

1934: 

1935: 

1936:  1937 

Increase.  . . . 

37 

26 

16 

34 

19 

11 

20 

34 

29  12 

No  change* 

3 

6 

7 

3 

5 

5 

7 

2 

6  13 

Decrease. . . . 

14 

22 

31 

17 

30 

38 

27 

18 

19  29 
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BUTTERFAT  SOLD  BY  54  PATRONS  OF  THE  MORA  COOPERATIVE 
CREAMERY.  BY  SUBGROUPS.  1927-37 

INDEX  NUMBERS  (1927-29=100  ) 
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Fig.  8»-  Butterfat  sold  by  3h  patrons  of  the  Mora  cooperative 
creamery,  by  subgroups,  1927-37 • 
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The  nearest  approach  to  unanimity  in  direction  of  movement  occurred 
in  1928  and  in  1S33.     The  table  illustrates  how  diverse  the  individual 
responses  are.     distributions  for  each  of  the  trend  groups  present  a  pic- 
ture substantially  the  same  as  for  the  total  number  of  farms.    There  is 
scarcely  a  single  year  in  any  group  in  which  there  was  unanimity  in  the 
direction  of  response. 

Relationships  Between  Types  of  Trend  and  Farm  Organization 
~d  OpcratTonT  1927-37" 

After  the  records  were  sorted  into  six  trend  groups,  the  next  task 
was  to  study  the  relationships  between  changes  in  production  of  butterfat 
and  changes  in  farm  organization  and  practices.     The  farm  organization 
and  practices  prevailing  at  the  end  of  the  period  are  matters  of  record. 
Even  for  the  earlier  part,  the  general  direction  of  change  is  known,  al- 
though the  farm  organization  cannot  be  described  in  detail. 

It  may  be  helpful  to  examine  the  geographical  distribution  of  records 
within  Kanabec  County  indicated  in  figure  7  and  table  13. 


Table  13.-  Distribution  of  farms  by  townships  and  trend  groups 


Trend  in 

butterfa- 

;  production 

Township 

Upward 

:  Downward 

I 

:  II 

j  III 

;    IV  : 

V  i 

VI 

:  Total 

Peace.  

1 

1 

2 

Hillman  

1 

1 

1 

2 

3 

8 

Ann  Lake  

1 

1 

2 

Knife  Lake  

3 

1 

1 

3 

3 

11 

Whited  

2 

2 

Comfort  

1 

3 

1 

1 

3 

1 

10 

Arthur  

1 

4 

1 

3 

6 

2 

17 

Brunswick.  • 

1 

1 

2 

Total  

8 

12 

4 

10 

16 

4 

54 

The  northern  townships  are  the  more  recently  settled.     The  farms  in 
townships  like  Peace,  Hillman,  and  Knife  Lake  have  a  smaller  proportion  of 
farm  land  in  crops  than  have  the  townships  farther  to  the  south.  Likewise 
the  same  townships,  because  of  the  character  of  the  land,  are  less  subject 
to  drought  than  are  the  southern  townships. 


\ 
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Available  labor 

The  operator's  age  and  the  amount  of  family  labor  are  factors  affect- 
ing the  available  labor  supply.     Distribution  of  farms  by  ages  of  operators 
is  shown  in  table  14. 


Table  14.  -  Distribution  of  farms  by  ages  of  operators 

and  trend  groups 


Age  , 
intervals 

Trend 

in 

butterf 

at  production 

Upward 

Downward  : 

Total 

I 

;  ii  ; 

III 

:. IV ! 

v  ; 

VI  \ 

30-39   

3 

5 

i 

i 

8 

40-49 ,  

4 

3 

2 

2 

11 

50-59   

3 

4 

1 

5 

10 

1 

24 

60-69   

1 

2 

3 

3 

9 

70-79   

2 

2 

Total 
Average  age 

8 

12 

4 

10 

16 

4 

54 

53 

48 

42 

54 

55 

60 

52 

This  table  shows  that  the  ages  of  operators  are  rather  widely  scatter 
ed  although  there  is  a  slight  tendency  for  advancing  age  to  be  associated 
with  a  trend  toward  lower  production.     Owing  to  the  small  number  of  cases 
involved,  the  relationship  is  suggestive  rather  than  conclusive.     If  all  the 
cases  having  an  upward  trend  arc  combined,  the  average  age  is  49  years  as 
compared  with  55  years  for  those  with  a  downward  trend. 

The  age  of  the  operator  becomes  more  significant  .when  seen  in  rela- 
tion to  changes  in  available  labor  as  indicated  by  table  15. 


Table  15.-  Distribution  of  farms 

by  types 

cf 

changes 

in 

family 

labor,  1935-37,   compared  wdth 

1927129, 

ana 

trend 

groups 

Trend 

in  butt^ 

rfat 

pro due 

t  i  on 

Type  of  change 

Upward 

Downward 

in  family  labor 

I  II 

;  in  ; 

IV 

!  v  ! 

VI 

:  Total 

Increase   

5  2 

0 

3 

0 

0 

10 

3  10 

4 

6 

6 

2 

31 

0 

0 

1 

10 

2 

13 

8  12 

4 

10 

16 

4 

54 

-34- 


Th  e  producers  falling  in  group  III,  averaging  42  years  of  age,  show 
no  increase  in  family  labor.     Pj-hey  were  either  single  or  had  young  children 
•who  had  not  become  of  any  help  during  the  period.     In  group  II,  where  the 
farmers  averaged  48  years,  there  were  only  two  cases  in  which  there  was  a 
definite  increase  in  family  labor.     Most  wore  operators  whose  children  were 
too  young  to  help  or  who  had  no  children.     In  group  I,  with  an  average  age 
of  53  years,  only  three  cases  had  no  increase  in  family  labor.     The  other 
farmers  in  this  group  were  men  in  the  prime  of  life  who  had  grown  children 
to  help  on  the  farm. 

In  the  downward- trend  groups,  IV,  V,  and  VI,  the  supply  of  labor  de- 
creased during  the  period  as  young  people  left  the  farm.     Although  labor  was 
hired  in  a  few  cases,  changes  in  all  labor  were  about  equal  to  changes  in 
family  labor. 

Land  resources  and  operation,  1927-37 

Distribution  of  size  of  farms  in  terms  of  total  farm  land  operated  at 
end  of  the  period  is  shown  in  tabic  16. 


Table  16.-  Distribution  of  farms  by  acres  of  farm  land,  1937,  and 


by  trend  groups, 

and 

average 

size 

of  fa 

rm  by  trend  { 

groups 

Tr 

snd  in 

butt 

crfat  production 

Size  classes 
(aores ) 

Upward 

:  Dowm/ard 

!  i 

j  II 

HI 

j  IV 

:'      V     :  VI 

:  Total 

4G-79   

3 

2 

1  1 

7 

80-119   

2 

2 

1 

4 

6  2 

17 

120-159   

3 

3 

<># 

4 

11 

160-199   

2 

1 

2 

2 

4  1 

12 

200-239   

1 

1 

1 

3 

240-279   

280-319   

1 

1 

320  and  above   

1 

1 

1 

3 

Total   

8 

12 

4 

10 

16  4 

54 

Average  size   

133 

162 

164 

136 

127  113 

140 

This  table  indicates  that  the  farmers  in  the  upward-trend  groups  oper- 
ated farms  of  a  larger  size  in  1937  than  those  in  the  downward- trend  groups. 
If  the  average  size  of  farm  in  each  group  is  compared  with  average  age  of 
operators  in  each  group  as  given  in  the  previous  table,  there  appears  a  tend- 
ency for  the  higher  ages  to  be  associated  with  smaller  farms.     Ten  farmers 
reported  that  they  were  renting  land  and  operating  it  jointly  with  thoir  own 
land.     Only  two  of  these  farmers  fall  in  the  downward  group,  IV;  the  rest 
fall  in  the  upward-trend  groups  -  two  in  I,  five  in  II,  and  one  in  III. 

Changes  in  farm  land  operated  during  the  period  arc  indicated  in  table 

17. 
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Table  17.-  Distribution  of  farms  by  types  .of  changes  in  size 
of  farm  operated  and  trend  groups 


"Trend  in  butter  fat  production 


Type  of 

change 

Upward 

Downward 

in  size 

of  farm 

'  I 

;  ii  ; 

III 

!  iv 

;  v  \ 

VI 

:  Tcta 

Increase  . 

3 

D 

1 

0 

i 

'  0 

11 

No  change 

5 

6 

3 

10 

15 

3 

42 

Decrease  . 

0 

0 

0 

0 

0 

1 

1 

Total  . 

8 

12 

4 

10 

16 

4 

54 

Only  12  out  of  the  54  farms  changed  in  size  at  all  during  the  period 
1927-37.     Only  one  farm  decreased  in  acreage.     Nearly  all  the  farms  that  in- 
creased in  size  were  farms  whcse  production  of  butterfat  tended  upward. 

The  acreage  in  crops  has  increased,  and  these  increases  have  largely 
fallen  in  those  groups  in  which  production  tended  upward  during  the  period 
(table  18).  .  By  calculating  the  proportion  of  total  farm  land  in  crops  at 
the  end  of  the  period,  it  was  found  that  group  I,  in  which  production  in- 
creased the  most,  had  the  smallest  proportion  of  land  in  crops.     "While  the 
proportion  was  only  34.4  percent  in  this  group,  it  varied  between  41.3  per- 
cent and  52.6  percent  in  the  other  groups.     The  reason  for  the  relatively 
low  acreage  of  crops  in  group  I  is  the  recent  date  of  settling  of  several 
farms  in  this  group. 


Table  18.-  distribution  of  farms  by  types  cf  changes  in  crop- 
land and  trend  groups,  1927-37 


Type  of  change 
in  cropland 

Trend 

in  butt  erf  tit  production 

Upward 

Downward 

I 

i  ii  l 

III 

i  iv 

\     V  \ 

':  Total 
VI  . 

5 

2 

2 

i 

.  ..  1 

0  11 

3 

10 

2 

9 

15 

3  42 

0 

0 

0 

0 

0 

1  1 

8 

12 

4 

10 

16 

4  54 

The  changes  that  have  taken  place  in  the  cropping  program  during  the 
period  consist  as  a  whole  in  a  concentration  on  the  raising  of  more  feed 
for  dairy  cattle.     Seven  farmers  reported  a  decrease  in  potato  acreage. 
They  are  distributed  through  all  trend  groups  except  IV  and  VI.     It  is  sug- 
gested, therefore,  that  a  release  of  acreage  from  potato  production  has  been 
one  of  the  factors  contributing  to  increasing  trends  in  production  of  butter 
fat. 
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Alfalfa  is  grown  on  most  of  the  farms.     On  a  few  farms  it  cannot  be 
success fully  grown  because  of  hardpan  or  inadequate  drainage.     The  propor- 
tion of  cropland  in  alfalfa  averaged  around  20  percent  for  all  except  group 
VI  where  it  was  only  9  percent.     By  counting  the. farms  in  the  various  groups 
which  either  started  or  increased  their  alfalfa  acreage  during  the  period, 
it  was  found  that  these  cases  were  distributed  through  both  the  upward- 
ana  downward-trend  groups.     Growing  of  Reed  canary  grass  has  also  made  pro- 
gress. 

The  dairy  enterprise,,  1927-37'  '  '  1 

Estimates  of  the  number  of  cows  kept  each  year  during  the  10-year 
period  were  obtained.     By  supplementing  this  information  with  the  data  on 
cow  numbers  collected  from  the  county  auditor's  records,  it  was  possible 
to  arrive  at  the  number  of  cows  kept  at  the  beginning  as  well  as  at  the  end 
of  the  period  1927-37. 

The  number  of  farms  in  each  size  and  trend  group  at  the  end  of  the 
period  is  shov/n  in  table  19. 

Table  19.-  Distribution  of  farms  by  number  of  cowrs,  1937,  and  by 
trends  in  butterfat  production,  1927-37,  and  average  num- 
ber of  cows  by  trend  groups,  1937 


:  irend  in  butterfat  production 

llumber  of  :        Upward  :        Downward  : 

cows  :       ~~:  i  :         :  :  :  Total 

.1     .     II  j  III     .IV.       V     .     VI  . 


5-  9  .....   :  2  2  1  5  4  4  18 

10-14   :  4  7  -  3  9  -  23 

15-19    :   2  12  13  -  9 

20-24   :-  1  1  1  -  _  3 

2  5™"  r     n     -     3     v     C     *     •     •     •     0  ^  —  1  —  —  —  1 

Total  „   :~8  p  4  10~^~6  4  54 

Average  number  of  : 

cows  :11.5  13.3  17.2  10.6'  10.9  6.0  11.6 


In  the  downward-trend  groups  as  a  whole  the  average  number  per  farm 
was  10.1,  compared  with  13.7  in  the  upward  groups.    Although  the  classifi- 
cation indicates  that  there  are  exceptions,  the  herds  that  are  now  larger 
are  generally  o./ned  by  farmers  who  have  increased  their  production  «f  but- 
terfat, while  the  smaller  herds  are  generally  owned  by  farmers  who  have  de- 
creased their  production.     In  table  20  the  average  size  of  herd  in  each 
group  at  the  beginning  and  end  of  the  period  1927-37  is  indicated. 
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Table  20.-  Average  number  of  cows  by  trend  groups  at  the 
beginning  and  end  of  1927-37 


Trend  in  butt erf at  production 


. .  Time 
1927-37 

Upward 

Downward 

:    i   ;    ii  j  in 

iv  ;  v   J  vi 

Beginning   

Change   

7.6      11.6    17.2      9.6    11.3  9.2 
11.5       13.3     17.2     10.6     10.9  6.0 

43.9      41.7          0    41.0      -.9  -3.2 

As  would  be  expected,  the  greatest  change  in  cow  numbers  took  place 
where  the  change  in  butterfat  production  was  the  greatest.  Furthermore, 
the  relationship  between  number  of  cows  at  the  beginning  of  the  period  and 
the  trend  is  somewhat  different  than  the  relationship  between  the  number  at 
the  end  of  the  period  and  trend. 

It  is  worth  while  to  note  how  many  farms  in  each  trend  group  had 
changed  cow  numbers.     ri'ho  end  of  the  period  1927-37  is  again  compared  with 
the  beginning  of  the  period,  leaving  aside  intervening  changes. 


Table  21.-  distribution  of  farms  by  type  of  change  in  number 
of  cows  and  by  trend  groups,  1927-37 


Type  of  change 
in  number  of  cows 

Trt;nd  in  butterfat  production 

Upward 

Downward 

Total 

I    |  II    [  III 

iv  ;  v  \ .  vi 

7         9         0       1        0           0 17 
'     1         3         4       .7  .     5           0  "20 
'     0          0          C        2      11           4'  17 

8        12          4      10       16            4  54 

It  is  definitely  shown  by  table  21  that  many  farmers  did  not  change  their 
numbers  of  cows  although  their  production  of  butterfat  did  change. 

Only  four  farmers  of  the  total  number  interviewed  referred  to  changes 
in  the  quality  of  cows  as  being  one  of  the  reasons  contributing  to  trends 
in  butterfat  production.     Three  of  these  men  said  that  the  quality  of  their 
cows  had  improved  during  the  period;  all  showed  an  upward  trend.     One  farmer 
said  that  the  quality  of  his  cows  had  decreased;  his  trend  was  downward. 
Although  changes  in  the  quality  of  cows  may  have  been  an  influence  in  more 
cases  than  the    interviewed  farmers  thought,  the  indications  arc  that  im- 
provement in  the  quality  of  cows  was  not  a  significant  factor  during  the 
period  1927-37. 
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Six  cf  the  intereviewed  farmers  attributed  change  in  output  per  cow 
to  changes  in  the  rate  of  feeding.     They  indicated  that  the  level  of  feed- 
ing was  lower  at  the  end  of  the  period  than  at  the  beginning.     All  six  were 
in  the  downward-trend  groups.     It  is  probable  that  changes  in  feeding  prac- 
tices have  been  very  common.     Comparison  with  other  data  on  purchase  of  con- 
centrates and  changes  in  the  cropping  system  would  suggest  that  the  tenden- 
cy during  this  period  has  been  in  the  direction  of  more  and  better  quality 
roughage  and  less  concentrates  in  the  ration. 

A  comparison  of  the  level  of  butterfat  production  and  cow  numbers  in 
1935-37  with  1927-29  (  figs.  8  and  9),  indicates  that  butterfat  production 
has  risen  relatively  more  than  the  cow  numbers  for  all  the  upward-trend 
groups.     The  downward  gro\)ps  are  not  so  consistent.     Group  IV  is  odd  in 
this  respect,  partly  because  of  the  inclusion  of  some  beef  cattle;  the  num- 
ber of  cows  has  risen  but  the  butterfat  output  has  fallen.     In  group  V  the 
decline  in  butterfat  production  is  relatively  larger  than  the  decrease  in 
cow  numbers;  in  group  VI  the  reverse  is  true. 

It  is,  of  course,    not  expected  that  trends  in  cow  numbers  and  but- 
terfat production  would  be  identical.     Quality  of  cows,  rate  of  feeding, 
disposition  of  the  milk,  and  the  fact  that  for  each  successive  cow  added  to 
a  herd  a  larger  proportion  of  the  production  becomes  commercially  available, 
must  be  considered. 

It  is  important  to  note  that,  although  the  net  effect  of  the  diver- 
gent behavior  in  the  groups  has  been  that  cow  numbers  have  increased,  but- 
terfat production  lias  decreased  slightly. 

-Annual  changes  in  butterfat  production  and  cow  numbers  for  the  period 
can  most  profitably  be  studied  in  relation  to  home-grown  feed  supply  and 
butterfat  prices,  which  in  turn  are  responsible  for  the  degree  to  which  home- 
grown feed  shortages  are  supplemented  by  feed  purchases. 

In  1328,  for  instance,  crops  wore  exceptionally  good  and  butterfat 
prices  were  high.     It  was  the  number  of  cows  that  limited  production  that 
year.     The  rate  of  feeding  and  output  per  cow  wore  high,  more  than  offsetting 
the  decline  in  numbers  compared  with  1927.     In  1929,  on  the  other  hand,  feed 
supplies,  rather  than  number  of  cows,  limited  the  production.     In  1930,  the 
number    of  cows  declined,  but  food  supplies  were  also  lower  than  in  1928.  In 
1931  a  recovery  took  place  in  number  of  cows  and  feed  prediction,  resulting 
in  more  butterfat.     Generally  speaking,  food  supplies  limited  production  dur- 
ing the  years  1932-34  rather  then  number  of  cows.     Butterfat  prices  were  low 
both  absolutely  and  relative  to  feed  prices  during  this  period,  and  home- 
grown feed  shortages  were  not  adequately  offset.  The  recovery  in 
feed  production  in  1935,  1937  and  1938  -.vas  accompanied  by  a  loss  marked  re- 
covery in  the  numbc  r  of  cows  which  had  been  considerably  reduced  on  account 
of  the  drought  in  1934. 

In  contrast  to  the  increase  in  numbers  cf  cows,  the  numbers  cf  other 
cattle  kept  on  the  54  farms  during  the  period  1935-37  relative  to  1927-29, 
have  declined  (fig.  10).     This  conclusion  holds  for  all  groups  except  group  III. 
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NUMBER  OF  COWS  KEPT  BY  50  PATRONS  OF  THE  MORA 
COOPERATIVE  CREAMERY.  BY  SUBGROUPS,  MAY  1.  1927-37 
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Fig.  9»-  Number  of  cows  kept  by  50  patrons  of  the  Mora  cooperative 
oreamery,  by  subgroups.  May  1,  1927-37 • 
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PERCENTAGE  THAT  NUMBER  QF  OTHER  CATTLE  WERE  OF  COWS  ON 
FARMS  OF  50  PATRONS  OF  THE  MORA  COOPERATIVE 
CREAMERY,  BY  SUBGROUPS,  MAY  1,  1927-37 


1927    1928    1929     1930     1931     1932    1933     1934     1935    1936  1937 

SOURCE  OF  DATA:  KANABEC  COUNTY  ASSESSMENT  RECORDS.   NUMBER  OF  "OTHER  CATTLE"  IS 
EXPRESSED  AS  A  PERCENTAGE  OF  THE  NUMBER  OF  COWS  KEPT  EACH  YEAR. 


U.  S.  DEPARTMENT  OF  AGRICULTURE  NE6.    38227       BUREAU  OF  AGRICULTURAL  ECONOMICS 


Fig.  10.-  Peroentage  that  number  of  other  oattle  were  of  cows  on 
farms  of  50  patrons  of  the  Mora  cooperative 
oreamery,  by  subgroups.  May  1,  1927-37 • 
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Some  of  these  changes  are  permanent;  ethers  are  cyclical.  Other 
cattle  includes  beef  cattle  and  young  stock  for  replacement  of  dairy  cows. 
The  inclusion  of  beef  cattle  is  particularly  evident  in  group  IV.  Al- 
though there  are  only  a  few  farms  on  which  beef  cattle  have  been  of  any 
consequence  during  the  period,  the  trend  has  been  to  reduce  beef-cattle 
numbers  in  favor  of  dairy  cows.     Although  the  variation  between  groups  was 
rather  large,  there  was,  as  a  net  effect,  no  large  change  in  the  proportion 
of  young  stock  to  cows  between  1928  and  1933.      The  number  of  young  stock 
declined  rapidly  during  the  years  1935  and  1934  (registered  in  the  spring 
of  1934  and  1935),  but  recovered  some  of  the  decline  toward  the  end  cf  the 
period.     The  reduction  in  young  stock  that  was  undertaken  during  the  drought 
years  disrupted  the  normal  process  of  replacement.     It  will  be  several  years 
before  the  number  of  replacements  assumes  its  normal  ratio  to  the  number  cf 
cows.    By  reducing  young  stock,  the  proportion  of  feed  supplies  fed  to 
dairy  cows  was  increased  during  the  drought  period.     This  fact  emphasizes 
the  flexibility  of  other  enterprises  in  relation  to  butterfat  production. 

Supplementary  enterprises 

Supplementary  enterprises  of  minor  commercial  importance  existed  on 
42  of  the  farms.     These  include  potatoes,  poultry,  hogs,  sheep,  and  some 
outside  work.     These  farms  are  distributed  through  all  trend  groups,  indi- 
cating that  there  is  little  relationship  between  trends  in    production  and 
supplementary  enterprises  or  changes  in  those  enterprises. 

No  increases  in  the  acreage  of  potatoes  or  in  the  number  cf  beef  cat- 
tle were  reported  by  the  farmers  interviewed.    With  respect  to  hogs,  poultry, 
and  sheep,  some  farmers  reported  decreases  while  others  reported  increases 
in  the  number  kept.     The  net  effects  for  the  group  were  a  decrease  in  hogs 
and  poultry  and  an  increase  in  sheep.     Supplementary  enterprises  as  a  whole 
have  undergone  some  changes  during  the  period  1927-37,  the  net  effect  of 
which  is  a  concentration  of  the  dairy  enterprise. 

Indebtedness 


Information  about  the  financial  status  of  the  operator  was  obtained 
on  48  of  the  54  farms.     All  the  interviewed  farmers  were  owners  of  their 
farms.     Twenty  farmers  reported  indebtedness  on  the  real  estate  alone,  on 
real  estate  and  chattels,  cr  on  personal  notes.     The  comparatively  lew  rati: 
of  indebted  farmers  results  partly  from  the  restricted  method  of  sampling, 
requiring  the  same  operator  and  the  same  farm  for  the  entire  period. 

There  does  not  seem  to  be  any  relationship  between  indebtedness  at 
the  end  of  the  period  or  changes  in  indebtedness  during  the  period  and  trend 
groups  in  butterfat  production. 

I 
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We  have  traced  the  relationships  between  types  of*  response  for  the 
period  1927-37  as  exemplified  by  trend  groups  and  (1)  characteristics  of 
operator  and  farm  organization  at  the  end  of  the  period,  and  (2)  the 
methods  bringing  about  the  changes  in  butt  erf  at  production* 

It  can  be  concluded  from  this  analysis  that  age  of  operator"  and 
family  labor,  size  of  herd,  and  land  resources  operated,  are  factors  which 
account  for  differences  in  response.     Other  factors  -  like  supplementary 
enterprises  and  indebtedness  -  are  unrelated  to  response  except,  of  course, 
in  individual  cases. 

Generally  speaking,  increasing  production  was  more  frequently 
brought  about  by  relatively  young  men  who  had  some  increase  in  family  labor 
during  the  period,  some  increase, in  land  operated,  and  increases  in  size  of 
herd.    The  groups  whose  production  have  decreased  consist  of  relatively 
older  men  with  decreases  in  family  labor  and  with  a  decline  in  size  of  herd 
but  not  in  land  operated.     Consequently,  in  the  upward-trend  groups  all  the 
factors  of  production  were  probably  utilized  to  a  fuller  extent  at  the  end 
of  the  period,  while  in  the  downward- trend  groups  labor  was  the  limiting 
factor  and  there  was  more  land  per  cow  than  at  the  begining  of  the  period. 

The  net  changes  of  all  groups  point  to  increases  in  the  capacity  to 
produce  butterfat,  which  is  capable  of  asserting  itself  provided  normal 
yields  are  obtained  and  dairy  herds  are  built  up. 

Trends  in  Butterfat  Production  Related  to  Factors 
Common  to  all  Farms 


It  appears  from  the  foregoing  analysis  that  the  54  farmers  classi- 
fied into  various  trend  groups  employed  various  methods  of  adjustment  dur- 
ing the  period  1927-37.     What  are  the  causes  of  these  adjustments?  Since 
the  responses  are  so  diverse  and  the  external  factors  are  substantially  the 
same,  have  external  factors  no  influence? 

The  next  step  is  to  see  whether  external  factors  like  butterfat  prices 
and  crop  and  pasture  conditions  have  influenced  trends  in  production. 

Trends  in  buttorfat  production  and  butterfat  .prices 


Butterfat  prices  were  31'  'percent  lower  during  the  period  1935-37  than 
in  the  period  1927-29.    The  price  dVopp'od  to  a  much  lower  level  during  1932- 
33.    In  fact,  the  percentage  decline  in  butterfat  prices,  from  1927-29  to 
1932-33  was  56  percent.     For  other'  farm  commodities  like  hogs,   cattle,  sheep, 
chickens,  and  eggs,  it  appears  that  the  decline  ranged  between  50  and  63 
percent  between  1927-29  and  1932-33.     From  the-  point  of  view  of  relative 
prices  there  does  not  appear  to  have  been  any  incentive  to  engage  in  other 
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lines  of  production.     On  the  other  hand,  there  is  no  doubt  that  generally 
l*w  prices  aid  have  an  adverse  effect  on  production. 

On  the  cost  side,  as  enterprises  like  hogs  and  poultry  are  partly 
dependent  upon  purchased  feed,  and  as  feed  for  these  enterprises  became 
scarce  because  of  protracted' drought,  the  net  result  was  an  encouragement 
ef  dairying  since  this  enterprise  could  be  carried  on  to  a  larger  degree 
on  home-grown  feed.  ' 

To  le&yn  the ■ sensitiveness  to  price  changes,'  it  is  important  to 
know  to  what  extent  farmers  are  relying  on  outside  sources  for  part  of 
their  feed  supply  for  milk  cows.     Sixteen  farmers  out  of  the  54  reported 
that  they  regularly  purchased  grain;  the  rest  of  the  farmers  either  did 
not  buy  at  all  or  bought  only  exceptionally.     It  does  not  appear  that  there 
is  any  relationship    between  the  practice  of  buying  grain  and  trends  in  pre- 
duct ion. 

In  response  to  the  question  of  whether  or  not  butterfat  prices  had 
any  effect  on  butterfat  production,  16  farmers  answered  affirmatively.  It 
should  be  noted  that  this  group  is  not  the  same  as  the  above  group  which 
reported  regular  grain  purchases.     Some  farmers  in  the  latter  category  re- 
•  ported  that  it  was  not  practicable  to  change  the  rate  of  feeding  with 
changes  in  prices.     One  farmer,  who  regularly  used  only  home-grown  feed, 
reported  that  he  altered  the  rate  of  feeding  with  prices;  that  is,  if  the 
feed  was  at  hand  the  rate  of  feeding  was  st  .pped  up  when  prices  of  butter- 
fat were  high. 

The  various  methods  of  response  to  changes  in  butterfat  prices  as 
reported  are  summarized  in  table  22.     Some  farmers  reported  several  methods 
of  response  while  others  reported  only  one. 

Table  22.  -  Number  of  times  that  designated  methods  of 
response  to  changes  in  butterfat  prices  were  men- 
tioned among  16  of  the  54  interviewed  farmers 


:     Number  of 
Method  of  response  ;times  nentioncd 


Varying  grain  purchases  (rate  of  feed-  . 

ing)  with  changes  in  relation  be-  . 

tween  butterfat  prices  and  grain  . 

prioos   :  13 

Varying  rare  of  cows   :  3 

Varying  number  of  cov/s    :  1 

Varying  rate  of  feeding  of  home-grown  :  , 

feed   :  1 

Changing  from  dairying  to  other  enter-  : 

prises  when  butterfat  prices  arc  low  :  2 

Fewer  cov/s  if  butterfat  prices  are  high:  1 

Total    :  21 


i 
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Judging  from  this  summary,  the  butt  erf  at- feed  price  ratio  is  import- 
ant.   As  shown  by  table  23,  the  butterf at-f ecd  price  ratio  declined  stead- 
ily throughout  the  period  1925-37  in  sympathy  with  a  decline  in  dairy  ration 
purchased. 

Inadequate  or  no  data  at  all  are  available  on  quantities  of  feed  pur- 
chased by  farmers.     Such  purchases  are,  as  far  as  can  be  learned,  of  minor 
consequence  compared  with  home  production  of  feeds,  although  they  may  be  of 
some  importance  for  a  particular  year.     The  home  production  of  roughage  rel- 
ative to  grain  does  not  remain  fixed  but  varies  in  the  short  run.    A  proper 
relation  between  these  two  classes  of  feed  in  the  dairy  ration  has  bearing 
on  changes  in  butterfat  production  from  year  to  year. 

Referring  to  previous  analysis  of  variation  in  yields  of  feed  crops, 
feed  production  and  butterfat  production  (figs.  3  and  5)  one  indication  of 
feed  purchases  is  presented  in  table  23. 


Table  23.-    Ratio  of  butterfat  price  to  feed  price, 
Mora,  Minnesota,  1925-37 


: Average  an- 

:  Average  an- 

Quantity 

Quantity 

:nual  price 

:  nual  price 

:     Butterfat-  : 

of  dairy 

of  mixed 

Year 

:  of  dairy 

:of  'butterfat 

:          feed  : 

ration 

:  feed 

: ration  per 

:     per  pound 

:  price  ratio  : 

(100  lbs.) 

(100  lbs.) 

;     cv/t .  l/ 

2/ 

2/ 

Dollars 

Dollars 

1925 

1.79 

0.487 

27.2 

1926 

1.77 

.486 

27.4 

1927 

1.93 

.525 

27.2 

5,842 

8,109 

1928 

2.11 

.537 

25.4 

■  9,148 

12,992 

1929 

2.00 

.500 

25.0 

5,425 

9,311 

1930 

1.76 

.391 

22.2 

5,253 

14,297 

1931 

1.33 

.289 

21.7 

2,298 

10,163 

1932 

1.10 

.211 

19.2 

5,741 

13,117 

1933 

1.13 

.223 

19.7 

2,513 

....  9  j  2  2  2 

1934 

1.42 

.278 

19.6 

3,370 

11,628 

1935 

1.67 

.319 

19.1 

4,374 

17,589 

1936 

1.63 

.372 

22.8 

3,351 

16,286 

1937 

2.21 

.381 

17.2 

2,794 

12,705 

y  Prices  directly  from  Mora  Cooperative  Creamery  for  the  years  1933-36; 
they  are  calculated  for  the  other  years  from  price  series  of  the  constituents 
of  the  ration. 

2/  Sales  by  the  feed  department  of  the  Mora  Cooperative  Creamery.  , 

The  feed  department  of  the  Mora  Cooperative  Creamery  is  only  one  source 
of  supply  for  the  farmers  in  this  community,  so  those  sales  of  feed  should  be 
thought  of  merely  as  an  indication  of  the  relative  quantities  bought  from 
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year  to  year  in  this  community.     The  purchases  of  aairy-ration  feed  are  of 
direct  importance  in  supplementing  home-grown  supplies  for  dairy  cows;  the 
sales  of  mixed  feed  for  other  livestock  are  of  indirect  importance,  because 
their  use  generally  results  in  saving  more  of  the  home-grcwn  feeds  for  the 
dairy  herd. 

Examination  of  records  of  feed  sales  kept  by  the  feed  department  of 
the  Mora  Cooperative  Creamer;.''  revealed  that  by  far  the  heaviest  purchases 
of  dairy-ration  feed  in  the  period  1927-37  were  made  during  the  first  4 
months  of  the  year.     March  was  the  month  of  la.  rgest  purchases,  April  ranked 
second,  February  third,  and  January  fourth.     This  indicates  that  purchases 
of  feed  are  generally  not  made  until  home-grown  supplies  are  practically 
used  up  -  farmers  do  not  buy  feed  until  they  must.     About  four-fifths  of 
the  dairy-ration  feed  sold  to  farmers  in  1932  was  bought  by  them  auring  the 
first  5  months  of  the  year,  and  therefore  became  part  of  the  feed  supply  of 
the  feed  year  ending  May  31,  and  contributed  to  the  butterfat  production  of 
that  period  (fig.  5). 

The  largest  purchases  of  mixed  feeds  were  made  in  years  following 
those  of  relatively  small  crops  of  oats  end  barley,  with  smaller  purchases 
following  the  years  of  better  crop  yields.     But  in  1933  and  1934,  purchases 
of  feed  were  small  in  spite  of  short  crops,  for  farmers  could  not  afford  to 
buy  feed  even  though  prices  were  low  -  butterfat  prices  were  also  very  low 
and  the  price  relationship  was  especially  unfavorable  in  1934.     Hay  was 
bought  in  1934  as  the  feed  shortage  was  more  acute  in  roughage  than  in 
grain.    The  high  production  of  1931-32  was  probably  influenced  by  using  con- 
siderably larger  quantities  of  purchased  feeds  than  usual. 

It  should  be  emphasized  that  low  prices  for  butterfat  coincided  with 
a  low  butterf at-f ecd  price  ratio  and  poor  crop  and  pasture  conditions  due 
to  drought.     A  combination  of  these  unfavorable  circumstances,  apart  from 
affecting  the  confidence  of  farmers,  tended  to  make  the  butterfat  production 
parallel  the  changes  in  home-grown  feed,  with  the  exception  of  the  adjust- 
ments that  could  be  made  in  the  disposal  of  home-grown  feed  as  a  result  of 
reducing  young  stock  relatively  more,  than  cows. 

Crop  and  pasture  conditions 

Crops  and  pastures  were  exceptionally  good  in  1927-23.     They  were 
generally  poor  from  1929  onward,  owing  to  a  succession  of  dry  years,  hail, 
and  attacks  by  grasshoppers.     The  worst  years  were  1933  and  1934.     Crcp  and 
pasture  conditions  were  good  in  1935,  1937,  and  1938.     By  examining  the 
charts  for  the  54  producers  on  the  basis  of  a -large  or  a  small  decline  in 
production  during  the  drought  of  1933-34,  it  is  possible  to  learn  the  ef- 
fect on  the  trend  for  the  period. 
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Table  24.-  Distribution  of  farms  having  small  or  large  declines 
in  butterfat  production,  1933-34 


irenu 

in  butt  erf  at 

production 

Type  of 

Upward 

:  Downward 

effect 

!  11  ! 

III 

!  IV 

;    V  J 

vi  i 

Total 

I 

7 

7 

1 

6 

8 

i 

30 

:  1 

5 

3 

4 

8 

3 

24 

Total  : 

8 

12 

4 

10 

16 

4 

54 

Table  24  shows  that  a  larger  number  of  the  farms  where  the  effect  of 
the  drought  was  heavy  fell  in  downward-trend  groups.    This  suggests  that  the 
drought  either  accelerated  a  downward  tendency  or  was  one  of  the  major  rea- 
sons for  the  low  production  in  13  35-37  as  compared  with  1927-29. 

Case-Farm  Studies 

The  following  section  presents  nine  case-farm  studies  which  are  typ- 
ical of  significant  individual  changes  that  have  taken  place  during  the 
period  1927-37.     These  farms  were  selected  to  represent  the  different  pat- 
terns of  response  within  the  trend  groups.     A  representation  is  included  of 
age  of  operator,  family  labor,  land  operated,  cropping  program,  size  of 
herd,  supplementary  enterprises,  indebtedness,  fanning  practices,  psycholo- 
gical factors,  and  sundry  other  influences  which  either  jointly  or  separate- 
ly limit  production  and  determine  the  course  of  response.    The  geographical 
location  of  farms  within  the  county  is  slso  represented. 

The  distribution  of  case  farms,  selected  for  this  analysis  by  trend 
groups  and  the  annual  butterfat  production  for  each  producer  for  the  period 
1927-37  are  shown  in  table  25.   (See  Appendix) 

Mr.  A 


This  case  typifies  an  original  settler,  who  with  the  aid  of  family 
labor  broke  more  land  and  expanded  his  dairy  enterprise  until  the  end  of  the 
period  when  a  certain  level  of  buttorfat  production  was  attained* 

Review  of  butterfat  production,  1927-37 

The  production  of  butterfat  was  1,000  pounds  in  1927;  it  rose  rapidly 
to  1,600  pounds  in  1929,  and  more  slowly  to  2,300  pounds  in  1935.     The  rise 
has  apparently  culminated,  because  production  was  the  same  in  1937.  Excepting 
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the  years  1930,  1933,  1934,  and  1936  the  production  in  each  year  was  larger 
than  in  the  preceding  year.     The  rising  trend  was  interrupted  during  these 
4  years. 

Farm  organization  and  operation,  1927-37 

Mr.  A  was  51  years  old  in  1938.  The  farm  family  consists  of  the 
operator,  his  wife,  one  boy  20  years  old,  and  three  girls,  two  'of  whom  are 
grown.  The  whole  family  has  been  employed  on  the  farm.  No  outside  labor 
has  been  hired  nor  has  any  member  of  the  family  worked  off  the  farm.  The 
changes  in  available  labor  that  have-  occurred  during  the  period  have  come 
as  the  children  grew  older.  The  operator  is  an  able  man  and  the  coopera- 
tive relations  within  the  family  are  very  good. 

Mr.  A  is  the  original  settler  on  this  farm.    He  bought  160  acres  of 
wild  land  in  1923.     There  are  new  36  acres  of  cropland.     Some  of  it  has 
been  broken  during  the  past  10  years.     There  are  10  acres  of  cleared  past- 
ure near  the  buildings.     The  remaining  land  consists  of  brush  pasture. 
The  topography  is  flat  or  slightly  rolling.     The  soil  is  not  so  subject  to 
drought  as  are  some  other  farms  in  the  community. 

The  crops  grown  are  alfalfa,  clover  and  timothy,  corn  for  grain,  and 
oats.  buring  the  last  10-year  period,  increases  in  cropland  have  overshad- 
owed any  changes  in  the  cropping  system. 

The  farm  buildings,  because  rather  new,  are  in  good  condition.  The 
barn,  built  8  years  ago,  has  room  for  12  cows  and  some  young  stock.  The 
barn  room  was  ample  up  to  the  end  of  the  period,  but  now  it  is  the  factor 
that  limits  the  dairy  enterprise.     In  1938,  for  instance,  hay  was  sold 
standing  because  there  was  not  room  for  the  hay  and  additional  cows,  and 
hay  was  carried  over  from  the  1937  crops. 

Dairying  is  the  commercial  enterprise.     Hogs  and  poultry  are  for 
household  use  only.     There  has  been  a  constant  increase  in  the  number  cf 
cows.     From  4  in  1927  the  numbur  rose  to  8  or  9  in  1929,  and  increased  to 
a  number  ranging  from  10  to  12  during  the  period  1931-34.     Twelve  cows 
have  been  kept  since  1935.    Only  home-grown  feed  was  used  for  the  cows. 

The  operator's  financial  position  is  very  good.  Ivo  debt  of  any  kind 
was  reported. 

Evaluation  of  changes  in  butterfat  production,  1927-37 

The  persistent  change  in  butterfat  production  was  caused  by  the 
operator  and  his  family  breaking  more  land  and  thus  increasing  the  supply 
of  feed,  making  it  possible  to  keep  mere  cows*     The  producer  wanted  to 
build  up  his  dairy  enterprise  to  a  certain  size.     The  increase  in  available 
labor  as  the  children  grew  older  has  contributed  toward  this  end.  Although 
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the  growth  in  butterfat  production,  1927-29,  may  have  been  encouraged  by 
favorable  prices,  changes  of  prices  for  butterfat  do  not  seem  to  have 
greatly  affected  production  on  this  farm.     The  slump  in  production  in  1930 
was  a  response  to  unfavorable  crop  and  pasture  condition  during  that  year 
and  the  preceding  year.     More  cows  were  added  to  the  herd  in  1931,  matching 
the  increase  in  available  feed.     The  period  of  progressively  dry  weather, 
culminating  in  the  1934  drought,  acted  to  stop  expansion  rather  than  to  de- 
crease production  materially.     Cows  were  reduced  in  number  in  1933  and  1934, 
but  heifers  were  kept  for  replacement  and  expansion.     .'>hen  the  1935  crop 
and  pasture  conditions  became  more  favorable,  the  number  of  cows  rose  to 
12.  •  The  dip  in  1936  was  a  reaction  to  unfavorable  crops  and  pasture  caused 
by  the  drought  of  the  same  year. 

The  chances  are  that  butterfat  production  on  this  farm  has  now  be-- 
come  established  at  a  certain  level.     Barn  space  is  the  limiting  factor. 
The  operator  has  no  present  intention  of  enlarging  the  barn. 

Mr.  B 

This  case  is  typical  of  increasing  family  labor,  changes  in  the 
cropping  system,  and  improvement  in  cropping  practices  making  more;  feed 
available  for  expansion  of  the  dairy  enterprise.     The  transition  appears  to 
have  been  completed. 

Review  of  butterfat  production,  1927-37 

Although  the  butterfat  production  fluctuated  between  1,400  and  1,800 
pounds  during  the  period  1927-34,  there  was  no  evidence  of  any  trend  in  pro- 
duction:    It  increased  to  almost  2,900  pounds  in  1935  and  dropped  back  some 
the  next  2  years.     By  1937  on^-half  of  the  increase  was  cancelled. 

Farm  organization  and  operation,  1927-37 

There  are  four  members  of  the  family  -  the  operator,  49  years  old  in 
1933,  the  wife,  and  two  sons  who  are  18  and  21  years  old.     The  farm  family 
does  all  the  work.     Although  Mrs.  B  used  to  work  in  the  field  before  the  sons 
grew  up,  the  growing  sons  have  more  than  offset  her  failure  to  continue  such 
work. 

Mr.  B,  who  was  raised  on  the  neighboring  farm  which  his  father  orig- 
inally settled  in  1381,  bought  this  200-acre  farm  26  years  ago.     It  had  90 
acres  of  cropland,  and  there  has  been  no  change;  no  new  land  has  been 
broken  during  the  past  15  years. 

The  cropping  program  several  years  ago  included  15  acres  of  potatoes. 
This  crop  has  been  gradually  reduced,  especially  during  the  last  5  years  of 
the  period.     In  1938  only  1  acre  was  grown.     Alfalfa  has  been  expanding  con- 
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tinuously  since  Mr.  8  started  growing  it  15  years  ago;  29  acres  were  in  this 
crop  in  1938.      Usually  15  acres  of  silage  corn  have  been  raised,  with  oats 
the  other  major  crop.     The  entire  cropping  system  has  been  adjusted  to  the 
raising  of  feed  for  livestock. 

The  farm  has  a  good  set  of  buildings.     Electricity  was  being  instal- 
led at  the  time  of  the  interview.     Barn  space  is  available  for  18  cows  and 
there  is  additional  place  for  young  stock.     Four  horses  and  a  tractor  are 
used  for  farm  power. 

Dairying  is  the  major  enterprise,  supplemented  by  poultry  and  hogs. 
The  poultry  enterprise  has  remained  practically  at  the  same  level  (200  hens) 
for  the  past  10  years.     The  hog  enterprise  was  doubled  last  year,  compared 
with  its  usual  size  for  the  period  of  2  brood  sows  and  their  pigs.  The 
number  of  cows,  fluctuating  up  to  15  and  down  to  9  during  the  period  before 
1935,  rose  to  18  that  year.     The  same  number  ivas  kept  in  1938.     Mr*  B 
bought  7  heifer  calves  following  the  drought  of  1934  when  2  cows  and  several 
heifers  were  sold. 

It  is  the  usual  practice  of  this  operator  to  feed  what  he  grows.  In 
case  of  severe  shortage  of  feed,  and  if  prices  of  butterfat  are  favorable, 
some  feed  may  be  bought. 

Mr.  B's  financial  position  is  very  good.     Land  and  chattels  are  unen- 
cumbered. 


Evaluation  of  changes  in  butterfat  production,  1927-37 

The  persistent  change  that  made  an  increase  in  butterfat  production 
possible  was  a  shift  of  cropland  out  of  potatoes  into  feed  crops.     At  the 
same  time  there  has  been  an  improvement  in  crop  practices,  by  the  growing 
of  more  alfalfa.     Increase  of  family  labor  has  facilitated  the  expansion 
of  the  dairy  enterprise. 

The  underlying  changes  in  the  capacity  for  dairy  production  were 
covered  up  by  the  drought  and  depression  period  1929-34,  but  they  became 
visible  during  1935-37  as  recovered  crop  yields  increased  and  the  supply 
of  homo-grovai  feed  and  the  number  of  cows  was  expanded. 

The  decline  in  production  in  1929-30  and  1934  was  associated  with 
short  feed  supplies.     The  fall  production  in  1934  was  remarkably  small 
compared  with  the  severity  of  the  drought.     This  illustrates  the  flexibility 
of  the  farm  organization.     Hardly  any  feed  was  bought,   some  swamp  hay  was 
cut,  and  late  corn  was  planted;  the  herd  was  reduced,  but  in  such  a  way 
that  it  replaced  itself  and  expanded  the  next  year.     The  decline  in  produc- 
tion in  1936  and  particularly  in  1937  was  connected  with  the  drought  of 
1936,  intensified  perhaps  by  irregularities  with  cows. 
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The  dairy  enterprise  has  expanded  up  to  the  limit  of  the  barn.  Mr. 
B  intends  to  operate  at  this  level.     Increases  in  butterfat  production  may 
now  be  brought  about    by  feeding  and  herd  improvement  practices  rather  than 
by  changes  in  the  number  of  cows. 

Although  the  operator  contended  that  he  did  not  react  to  changes  in 
butterfat  prices,  it  appears  that  he  estimated  the  net  return  would  be  in- 
creased by  the  shifts  he  has  undertaken. 

Mr.  C 

This  case  presents  an  example  of  a  young  man  taking  over  a  farm  and 
expanding  the  dairy  enterprise  by  better  utilization  of  resources. 

Review  of  butterfat  production,  1927-37 

The  trend  in  butterfat  production  was  upward  throughout  the  entire 
period  although  it  was  interrupted  in  1929-30  and  1933-34.  Production 
fluctuated  between  1,700  pounds  in  1930  and  2,400  pounds  in  1936. 

Farm  organization  and  operation,  1927-37 

Mr.  C  was  40  years  old  in  1938.     The  family  consists  of  Mr.  and  Mrs. 
C  and  one  small  child.     Some  labor  is  hired  during  haying  season.     There  was 
no  change  in  available  labor  during  the  10-year  period.     A  relative  of  the 
operator  has  his  home  on  the  farm  but  he  usually  works  out.     The  operator 
worked  off  the  farm  to  a  considerable  extent  before  he  became  a  farm  owner, 
and  he  has  had  some  outside  work  throughout  the  period. 

The  operator's  father  settled  on  the  place  in  1398,  starting  from 
?/ild  land.     %en  the  present  owner  took  over  the  farm  10  years  ago,  it  had 
40  acres  of    cropland  out  of  a  total  land  area  of  80  acres.     No  more  crop- 
land has  been  added.     However,  40  acres  of  pasture  land  has  been  rented 
during  the  entire  period.    Although  the  rented  land  may  not  be  needed  in 
some  years,  it  serves  as  a  protection  against  unfavorable  crop  and  pasture 
conditions.     The  land  is  generally  low  and  possesses  considerable  drought 
resistance. 

The  cropping  program,  including  hay  crops  like  alsike,  sweet  clover, 
timothy,  Reed  canary . grass,   corn  for  silage,  and  oats,  has  not  been  changed 
to  any  material  degree  during  the  10  years. 

The  farm  buildings,  excepting  for  paint,  are  in  good  condition. 
There  is  room  for  14  cows  in  the  barn. 

Dairying  is  the  sole  commercial  enterprise.     The  number  of  cows 
kept  has  usually  varied  from  10  to  12  but  has  been  as  high  as  14  during 
recent  years.    Although  some  poultry  and  hogs  are  kept  they  are  minor 
enterprises.     Purchase  of  feed  is  exceptional. 
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The  operator's  financial  position  is  fair.     The  lend  is  mortgaged 
and  some  money  is  owed  to  a  local  bank. 

Evaluation  of  changes  in  butterfat  production,  1927-37 

The  upward  trend  in  butterfat  production  during  the  period  was  ac- 
complished by  a  better  utilization  of  resources  rather  than  the  addition 
of  more  resources.    The  age  and  ability  of  the.  operator  have  favored  this 
trend.     Indebtedness  has  retarded  the  rate  at  which  he  has  built  up  his 
dairy  enterprise. 

The  low  production  in  1927  was  probably  associated  with  poor  crop 
production  the  previous  year.     The  drop  in  1930  came  because  cows  were 
sold  to  get  money  to  pay  on  the  farm  debt.     The  fall  in  production  in  1933 
and  1934  was  caused  by  unfavorable  crop  and  pasture  conditions.    The  drop 
in  1937  was  due  mainly  to  irregularities  with  replacing  cows.     Mr.  C  • 
pointed  out  that  the  quantity  of  feed,  its  composition  of  grain  and  rough- 
age, and  the  number  and  condition  of  the  cows  were  the  main  factors.  The 
limiting  factors  are  fairly  well    matched  on  this  farm.     It  is  not  probable 
that  the  production  of  butterfat  will  increase  materially. 

Mr.  D 

-Mr.  D  is  an  example  of  a  farmer  with  family  labor  who  increased  the 
dairy  enterprise  during  depression  and  drought  years  by  buying  more  land. 

Review  of  butterfat  production,  1927-37 

The  butterfat  production  showed  no  particular  trend  up  to  1931.  It 
fluctuated  around  2,800  pounds.     The  production  rose  suddenly  to  3,600 
pounds  in  1932.     Since  then,  production  has  tended  downward.     It  was.  3,100 
pounds  in  1937. 

Farm  organization  and  operation,  1927-37 

Mr.  D  was  56  years  old  in  1938.     The  family  consists  of  Mr.  and 
Mrs.  0  and  a  son  who  was  30  years  old.     The  son  has  been  living  at  home; 
there  has  been  no  change  in  available  labor  during  the  period. 

The  land  has  been  cleared  and  broken  by  Mr.  D,  who  began  operating 
the  place  in  1907.    The  home  farm  consists  of  120  acres,  of  which  100  acres 
are  cropland.     Some  new  land  has  been  broken  during  the  last  10  years. 
Forty  acres  of  timber  are  owned  in  the  neighboring  township.     In  addition, 
the  son  bought  40  acres  in  1932,  of  which  20  acres  are  cropland.     The  crops 
from  this  land  were  merged  with  those  from  the  home  farm  during  1932-36. 
Since  1936  the  son  has  sold  his  own  crops  for  cash. 

The  cropping  program  consists  of  raising  feed  for  dairy  cattle. 
The  main  hay  crop  is  clover  and  timothy;  silage  corn  and  small  grain  are 
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also  raised.  Apparently  the  cropping  program,  apart  from  increases  in  land 
operated  since  1932,  has  not  changed  much. 

The  buildings  are  in  good  order.     The  barn  has  stalls  for  14  cews 
and  additional  room  for  young  stock. 

The  number  of  cows  kept  vms  increased  in  1932  as  a  number  of 
heifers  freshened.     The  number  of  cows  was  around  12  before  1932  and  has 
been  about  14  since  then. 

Mr.  D  operates  a  rather  large  poultry  business,  and  his  hog  enter- 
prise alsr  assumes  commercial  importance. 

Mr.  D's  financial  position  is  very  good.     There  is  no  indebtedness. 

Evaluation  of  changes  in  butterfat  production,  1927-37 

The  fundamental  change  on  this  farm  is  an  increase  in  size,  making 
it  possible  to  expand  the  dairy  enterprise.    Y»hile  the  addition  of  land 
enabled  an  increase  in  production  up  to  the  capacity  of  the  barn  during 
the  depression  and  drought  years,  the  return  of  better  crop  yields  and  pas- 
ture conditions  released  crops  on  the  newly  sdded  land  for  cash  disposal, 
although  the  son  formally  owns  the  added  land,  for  practical  purposes  it  is 
part  of  the  same  farm.     The  purchase  of  land  took  place  at  a  time  of  low 
prices  of  butterfat,  suggesting  that  it  was  an  adjustment  to  expand  the 
volume  of  business  as  an  offset  to  lower  prices. 

The  course  of  crop  yields  and  pasture  condition  }~s  affected  the 
annual  variation.     The  fall  in  production  in  1929  was  in  response  to  unfav- 
orable crop  production.     The  rise  in  1932  was  due  to  an  increase  in  cows  - 
several  heifers  became  fresh  -  and  to  larger  land  area,  both  cropland  and 
pasture-.     J-'hc  decline  in  production  since  1932  was  caused  by  a  decline  in 
the  production  per  cow,  other  than  reduction  in  the  number  of  cows. 

On  this  farm  the  capacity  to  produce  has  been     enhanced,  but  the 
lack  of  barn  space  does  not  permit  the  use  of  the  added  capacity. 

Messrs.  E 

This  is  a  farm  operated  by  two  brothers  on  which  butterfat  produc- 
tion is  fairly  well  stabilized.     The  form  is  responsive  to  changes  in  crop 
and  pasture  conditions  as  no  feed  is  bought.     It  brings  out  the  timing  of 
the  two  factors  -  feed  supplies  and  number  of  cows. 

Review  of  butterfat  production,  1927-37 

Excepting  the  period  1932-35,  there  has  not  been  any  great  change 
in  production  during  the  period.    Up  to  1931,  the  production  varied  from 
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2,700  pounds  to  3,000  pounds.  It  dropped  to  2,000  pounds  in  1934  but  recov- 
ered quickly,  reaching  an  all-period  high  of  3,100  pounds  in  1936. 

Farm  organization  and  operation,  1927-37 

The  E  "brothers  were  about  35  years  old  and  unmarried  in  1938.  Their 
mother  keeps  house.     Their  father  was  the  original  settler  on  the  farm,  bo- 
ginning  from  wild  land  in  the  1890* s.     Although  he  died  in  192  3,  the  brothers 
did  not  become  owners  until  1927.     There  has  been  no  chpjige  in  available 
labor  during  the  period.    The  brothers  do  all  the  necessary  farm  work  and 
exchange  some  labor  during  rush  seasons  with  neighbors. 

There  are  160  acres  of  farm  land.     A  forty,  of  which  22  acres  are 
meadow,  was  bought  in  1927.     There  are  in  all  80  acres  of  cropland,  10 
acres  of  which  have  been  broken  during  the  past  10  years. 

Half  of  the  acreage  is  usually  in  small  grain  -  ^ats  or  barley  - 
and  in  fodder  corn;  the  other  half  is  in  hay,  mainly  clover.     Alfalfa  is 
grown  on  a  few  acres  only.     Increase  in  cropland  has  been  on  important  fact- 
or but  it  has  been  largely  offset  through  other  influences. 

The  farm  buildings  are  in  good  condition,     ^herc  is  probably  room 
for  20  cows  in  the  barn. 

This  is  a  specialized  dairy  farm,  although  the  breed  of  cows  is  of 
the  dual-purpose  type.     Poultry  and  hogs  are  of  minor  importance.     The  numb- 
er of  cows  kept  was  about  19  for  the  period  1927-31;  it  fell  to  12  in  1934, 
but  recovered  to  19  in  1936  because  freshening  heifers  replaced  the  cows 
lost  by  sales  in  1934.     The  operator  claimed  that  butterfat  prices  did  not 
have  any  effect  on  butterfat  production  since  he  does  not  buy  any  feed. 

The  financial  position  is  very  good.     There  is  no  indebtedness  on 
the  farm. 

Evaluation  of  changes  in  butterfat  production,  1927-37 

The  outstanding  characteristic  is  the  maintenance  of  an  even  produc- 
tion except  for  decreases  owing  to  lowered  feed  supply,  resulting  in  a  low- 
er rate  of  feeding,  or  reduction  in  cow  numbers,  or  both.  Fall-freshening 
cows  give  a  higher  production  than  spring-freshening  cows.    The  relative 
nurnbur  of  these  affects  annual  output. 

The  farm  is  well  organized.     Production  is  brought  to  the  limit  of 
all  the  cooperating  factors  -  labor,  land,  and  buildings. 

Although  the  crop  yields  and  pasture  condition  varied  during  the 
period  1927-31,  the  production  of  butterfat  varied  very  little  owing  to  dis- 
posal changes  of  the  feed  supply  by  adjustment  in  the  number  of  young  stock 
relative  to  cows.     Grasshoppers  played  havoc  with  crops  in  1932.  The 
drought  of  1934  caused  such  a  large  curtailment  in  feed  supply  that  several 
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cows  were  sold.     Shortages  of  feed  affected  output  per  cow.     During  the 
1934  drought,  cows  were  sold  rather  than  young  stock.     It  was  this  parti- 
cular method,  the  conservation  of  young  stock,  which  laid  the  foundation 
for  the  rapid  recovery  in  1935-37. 

Mr.  F 

This  case  is  typicol  of  a  man  with  a  large  supply  of  family  labor 
who  maintained  his  production  of  buttcrfat  through  1932  in  spite  of  low 
prices  and  poor  crop  and  pasture  conditions.     But  the  coincidence  of  poor 
crops  and  low  prices  in  1933-34  caused  production  to  be  cut  in  half. 

Review  of  butterfat  production,  1927-37 

The  production  of  butterfat,  which  was  1,800  pounds  in  1927,  rose 
to  2,600  pounds  in  1929.     It. remained  at  this  level  through  1932.     It  fell 
rapidly  during  the  following  2  years  down  to  1,500  pounds  in  1934.     It  had 
recovered  to  2,400  pounds  in  1935,  but  it  declined  to  1,600  pounds  in  1937. 

Farm  organization  and  operation,  1927-37 

Mr.  F  was  55  years  old  in  1938.     The  family  consists  of  operator, 
wife,  and  five  sons  ranging  from  15  to  27  years  of  age.     No  labor  has  been 
hired  during  the  period.     During  the  past  few  years,  Mr.  F  had  an  outside 
job  requiring  his  frequent  attention.     He  is  apparently  a  man  of  consider- 
able ability. 

Mr.  F  came  to  this  farm  in  1915.    He  was  breaking  land  all  the  time 
up  to  1929.    He  was  operating  80  acres  in  1927  when  he  rented  an  addition- 
al eighty  which  he  bought  after  a  few  years,  making  his  total  farm  160  acres. 
There  are  about  50  acres  of  cropland;  this  has  remained  constant  since  1929. 
In  addition  to  owned  land,  40  to  80  acres  of  wild  land  were-  rented  during 
the  recent  drought  period. 

The  cropping  program  hes  been  geared  to  the  production  of  feed  crops 
for  da  iry  cattle.     Alfalfa  was  introduced  in  1937.     Alsike  and  timothy  are 
grown  • 

It  is  estimated  that  the  barn  has  room  for  25  cows  and  young  stock. 

Dairying  is  the  main  enterprise.    The  number  of  cows  was  15  to  16 
in  1927;  it  increased  to  24  cows  in  1929-32;  and  dropped  to  15  or  16  in  1933- 
34.     Several  head  of  cattle  were  sold  under  the  U.  S.  Government  buying  pro- 
gram in  drought  areas.     The  herd  had  been  built  up  again  to  24  cows  in  1933. 

The  operator's  financial  position  is  probably  rather  good,  although 
there  appears  to  be  some  indebtedness  since  the  purchase  of  additional  land. 
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Evaluation  of  changes  in  butter fat  production,  1927-37 

The  period  before  1929  marked  the  end  <">f  the  development  of  this  farm. 
The  rapidity  with  which  development  t^ok  place  was  probably  aided  by  favor- 
able butterfat  prices  and  an  ample  supply  of  family  labor.     But  the  shadow  cf 
the  formative  period  fell  on  the  succeeding  4  years,     during  these  years  but- 
terfat production  was  maintained  in  spit^  of  low  prices  cn  butterfat  and  fail- 
ing crops.     Gome  feed  was  bought  in  order  to  supplement  what  was  grown  on  the 
farm.    Although  this  farm  family  made  vigorous  efforts  to  keep  up  production 
through  1932,  the  severity  of  the  crop  failures  in  1953  and  1954  coincident 
with  low  prices  broko  their  morale.    Poorer  care  was  given  the  cows;  and  nilk 
production  fell  to  one-half  of  what  it  had  been  in  1932.     The  sales  of  live- 
stock in  1933  and  1934  involved  both  cows  and  ycung  stock,  leaving  the  subse- 
quent years  short  of  replacements.     The  setback  in  1937  was  due  to  a  lower 
number  of  cows. 

The  capacity  tc  produce  cn  the  1929-32  level  can  be  restored,  if  not 
expanded,  because  the  operator  plans  to  break  up  more  land. 

Mr.  G 

This  case  is  typical  of  the:  effect  on  output  of  advancing  age  and  the 
departure  of  children  from  the  farm. 

Review  of  butterfat  production,  1927-37 

The  production  of  butterfat  which  was  2,650  pounds  in  1927  rose  to  an 
all-period  peak  of  2,800  pounds  in  1930.     The  low  point  of  the  .period  was 
reached  in  1934  when  production  was  about  2,200  pounds.     It  recovered  some 
the  following  years. 

Farm  organization  and  operation,  1927-37 

Mr.  G  was  65  years  old  in  1933.     The  family  consists  of  Mr.  and  Mrs 
G,  two  grown  boys  and  two  grown  daughters.     The  sons  and  daughters  are  now 
all  away  from  home,  and  are  not  interested  in  farming.     Available  labor  con- 
sists of  the  operator  and  his  wife  with  some  occasional  hired  labor*  Al- 
though there  has  been  some  replacement  of  sons'  labor  with  hired  help,  the 
regular  labor  supply  has  declined  during  the  10  years.     Available  labor  has 
become  an  important  factor  limiting  farm  operations. 

Mr.  G  bought  the  land  in  1910.    There  are  120  acres  in  this  farm. 
There  were  100  acres  up  to  20  years  ago  when  the  operator  bought  an  addition- 
al 20  acres,  thinking  that  one  of  his  sons  would  be  .interested  in  staying  at 
home  on  the  farm.     There  are  65  acres  of  cropland.     rj-hero  has  been  no 
change  in  acreage  operated  during  the  last  10  years.     Fifteen  acres  of  al- 
falfa were  raised  in  1938.     Silage  corn  is  not  being  raised  because  of  the 
expense  in  filling,  but  there  is  some  corn  for  fodder.     In  addition,  other 
tame  hay  and  oats  are  raised.    Although  the  changes  in  the  cropping  program 


-  56  - 


were  not  definitely  dcscribed>  it  is  believed  that  except  for  some  increase 
in  alfalfa  and  sene  adjustments  to  drought,  it  has  remained  practically  con- 
stant. 

The  farm  buildings  are  in  good  shape.     The  barn  has  capacity  for  11 
cows  and  additional  young  stock  and  horses.     Dairying  is  the  major  enter- 
prise.   The  number  of  cov,rs  averaged  around  11  during  1927-30  and  up  to  10 
cows  since  that  time.     Poultry  is  and  has  boon  an  important  supplementary 
enterprise.    Very  little  feed  is  bought  for  cows,  although  it  is  generally 
bought  for  poultry. 

There  is  no  indebtedness  on  this  farm. 

Evaluation  of  changes  in  butterfat  production,  1927-57 

In  general,  the  year-to-year  changes  in  butterfat  production  over  this 
10-year  period  arc  explained  by  changes  in  crop  yields  rather  than  in  number 
of  cows.    The  decline  in  family  labor  and  the  advancing  age  of  the  operator 
have  contributed  to  the  falling  trend.    This  operator  expressed  his  inability 
to  explain  changes  in  production  per  cow  which  could  not  be  attributed  to 
changes  in  amount  and  quality  of  feed. 

The  operator  thought  10  cows  were  all  the  farm  could  feed  from  year 
to  year.    This  apparently  is  based  on  experience  from  the  recent  drought 
period  and  a  smaller  quota  of  purchased  feed  than  in  1927-30.     lie  plans  to 
continue  at  this  level. 

Although  the  price  of  butterfat  was  dismissed  by  the  operator  as  be- 
ing without  any  effect  on  his  operations,  it  appears  fair  to  conclude  that 
it  has  influenced,  in  a  broad  sense,  what  has  happened  on  the  farm,  for  it 
is  doubtful  whether  the  production  of  butterfat  would  have  been  the  some, 
had  the  pre— depression  prices  continued. 

i         The  operator  was  considerably  concerned  and  discouraged  about  the 
lack  of  interest  of  the  younger  generation  in  farming.    He  coula  not  fore- 
see who  would  take  over  the  farms  when  the  older  generation  was  gone. 
There  was  a  sccrcely  hidden  bitterness  about  the  young  people's  failure  to 
appreciate  what  the  old  people  had  accomplished  and  endured  in  hewing  a 
farm  out  of  the  wilderness. 

Mr.  H 

Mr.  E  is  a  case  representing  adjustment  to  lower  production  by  rely- 
ing more  exclusively  on  home-grown  feed,  due  principally  to  changes  in  the 
buttcrfat-feed  price  relationship. 

Review  of  butterfat  production,  1927-37 

The  production  which  reached  a  peak  of  3,600  pounds  in  1929  fell  to 
2,200  pounds  in  1934.  The  recovery  since  that  year  has  been  rapid,  reach- 
ing 3,100  pounds  in  1937. 
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Farm  organization  and  operation,  1927-37 

This  operator  was  50  years  old  in  1938,     The  family  consists  of  Mr. 
and  Mrs.  II  and  a  30- year  old  son,  the  only  child.     The  son  is  married  and 
lives  in  a  separate  building  on  the  farm.    He  worked  on  the  farm  until  1936. 
but  has  since  that  time  been  employed  in  the  village.     As  a  hired  man  has 
generally  been  employed  during  the  period  under  consideration,  there  has 
not  been  much  change  in  labor  supply  during  the  period. 

The  farm  was  bought  by  Mr.  H  in  1915.     The  land  area  is  155  acres, 
of  which  88.6  acres  are  cropland.     There  has  been  no  change  in  land  opera- 
ted during  the  period.    Alfalfa,  silage  corn,  and  oats  are  regularly  grown. 
Until  some  years  ago  a  considerable  acreage  of  potatoes  was  a  vital  part  of 
the  cropping  program,  as  many  as  25  acres  being  raised.     This  acreage  has 
since  been  reduced  until  now  only  3  to  4  acres  are  usually  planted.  The 
reduction  in  potatoes  was  said  to  have  been  caused  by  lower  yields,  lower 
quality,  and  lower  prices.     Sweet  clover  is  also  grown;  it  is  used  partly 
for  hay  and  partly  for  soil  improvement. 

There  is  adequate  room  in  the  barn  for  16  cows  and  a  normal  number 
of  young  stock.     There  are  stalls  for  20  cows,  and  this  number  could  be 
kept  if  there  were  less  young  stock. 

The  farmer  had  up  to  19  cows  during  the  period  1926-29;  this  number 
was  reduced  to  14  or  15  in  .1931.     Except  for  the  drought  years  when  the  herd 
had  to  be  further  curtailed,  this  has  been  the  average  number  of  cows  during 
recent  years. 

Other  enterprises  consist  of  poultry  and  hogs.    These  enterprises 
have  been  kept  substantially  the  same  during  the  last  10  years. 

It  has  been  the  practice  of  this  producer  to  raise  the  feed  needed 
for  dairy  cattle,  and  as  long  as  the  home-grown  feed  supply  has  been  ample 
there  has  been  no  direct  relation  between  butterfat  prices  and  production 
of  butterfat.     If  the  feed  supply  is  short  compared  with  the  number  of 
cows, and  prices  of  butterfat  are  low,  the  cows  are  less  liberally  fed  and 
their  number  is  curtailed  if  necessary.     But  if  J  ie  prices  of  butterfat 
are  good  or  the  relation  between  butterfat  prices  and  commercial  feed 
prices  is  favorable,  feed  is  bought  to  offset  shortages  of  home-grown  feed. 

The  operator's  financial  position  is  very  good.    The  last  portion  of 
a  farm  mortgage  was  paid  in  1923. 

Evaluation  of  changes  in  butterfat  production,  1927-57 

The  fundamental  change  of  this  farm  has  been  the  shifting  of  the 
effect  of  home- grown  feed  shortages  from  the  purchase  of  feed  to  reduction 
in  the  rate  of  feeding  per  cow  or  curtailment  in  numbers.    The  transfer  of 
cash-crop  acreage  to  the  raising  of  feed  for  livestock  has  not  tended  to 
raise  butterfat  production  but  has  merely  cushioned  other  adjustments  in 
process.     The  coincidence  of  protracted  drought  and  equally  protracted  low 
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prices  intensified  the  severity  of  the  decline  in  production  and  may  have 
impaired  the  operator's  ambition  and  outlook. 

The  high  level  of  production  of  1927-29  was  maintained  by  purchasing 
feed  to  supplement  home-grown  feed  in  case  of  shortages.     The  price  rela- 
tionships permitted  this  policy.     The  crop  production  was  lower  in  1930  and 
the  number  of  cows  was  reduced,  perhaps  partly  for  accidental  reasons.  The 
production  recovered  in  1931  when  number  of  cows  was  probably  larger  and 
crops  were  somewhat  better.     The  subsequent  years  through  1934  became  pro- 
gressively poorer  through  grasshoppers  and  drought.     Feed  prices  were  high 
relative  to  butterfat  prices,  and  the  level  of  butterfat  prices  was  very 
low,  tending  to  throw  the  entire  burden  of  crop  failures  on  butterfat  pro- 
duction. 

There  was  a  return  of  better  crops  from  1935  on,  except  for  1936. 
The  number  of  cows  was  probably  the  limiting  factor  during  these  years  for 
there  was  heavy  curtailment  during  the  drought  period. 

There  was  excess  capacity  toward  the  end  of  the  poriod  compared  with 
the  1927-29  level,  but  this  level  is  not  likely  to  be  re-attained,  not  only 
because  the  operator's  soil  has  found  o\3tside  employment,  but  also  because  a 
fair  living  can  probably  be  secured  without  working  as  hard  as  formerly. 
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On  this  farm  poor  financial  condition,  the  raising  of  a  large  family, 
and  advancing  age  of  the  operator  have  combined  to  cause  a  decisive  decline 
in  butterfat  production. 

Review  of  butterfat  product ion ,  1927-37 

Butterfat  prod\xction  rose  rapidly  from  1927  to  1929.  The  production, 
which  was  2,500  pounds  in  1929,  fell  for  7  consecutive  years  until  it  reach- 
ed 700  pounds  in  1936.     It  rose  to  1,000  pounds  in  1937. 

Farm  organization  and  operation,  1927-37 

Mr.  K  is  65  years  old.     The  family  consists  of  Mr.  and  Mrs.  K,  five 
sons,  and  eight  daughters.     One  son,  21  years  old,  and  three  daughters,  the 
youngest  of  .vhich  is  13  years  old,  live  on  the  farm.     The  labor  supply  has 
been  ample  during  the  last  10  years. 

Mr.  K  bought  his  farm  in  1913.     There  are  200  acres  with  82  acres  of 
cropland.     There  has  been  no  change  in  number  of  crop  acres  during  the  last 
10  years  -  30  acres  were  cultivated  when  the  farm  was  bought  in  1913. 
Alfalfa  and  silage  com  have  been  raised  regularly,  and  the  general  cropping 
system  has  apparently  remained  about  the  same. 


There  is  room  for  21  head  of  cattle  in  the  barn.     Both  the  barn  and 
the  farm  house  are  beginning  to  show  signs  of  age. 
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Dairying  has  been  the  chief  enterprise.     In  1929,  15  cows  were  kept  - 
the  largest  number  this  producer  has  ever  had.     At  the  time  of  the  interview, 
in  June,  1938,  he  had  only  5  cows*     He  had  been  down  to  4  cows  in  1937, 
after  selling  some  to  meet  services  on  debt.     Other  enterprises  consist  of 
poultry,  hogs,  and  sheep.     The  poultry  enterprise  has  remained  relatively 
constant  during  the  last  10  years.    The  sheep  enterprise  remained  rather  con- 
stant until  3  years  ago;  since  that  time  it  has  been  greatly  decreased. 

The  large  purchase  price  paid  for  the  farm,  the  consequent  heavy 
mortgage,  and  the  raising  of  a  large  family  have  burdened  this  operator. 
When  the  dry  years  and  the  depression  came,  his  indebtedness  v/as  still  large, 
and  financial  difficulties  arose.    He  finally  (in  1935)  had  to  sell  a  large 
part  of  his  herd  in  order  to  pay  back  taxes  and  carry  out  a  refinancing  of 
the  mortgage. 

i 

Evaluation  of  changes  in  butterfat  production,  1927-37 

The  background  factor  in  decline  in  production  on  this  farm  is  the 
break  in  butterfat  prices  which,  associated  with  poor  crops,  reduced  the 
income  to  such  an  extent  that  taxes,  interest,  and  instalments  on  indebted- 
ness could    not  be  paid  promptly.    The  largo  family  complicated  matters. 
The  morale  of  the  family  became  impaired,  partly  because  of  the  advancing 
age  of  the  operator. 

The  number  of  cows  rose  considerably  between  1927  end  1929.  Prices 
and  crops  were  good  during  those  years.    By  and  largo,  the  limiting  factor 
to  butterfat  production  1930-34-  was  the  supply  of  home-grown  feed  rather 
than  number  of  cows.     Since  1934  the  low  production  has  been  caused  by  sale 
of  cows  to  pay  back  taxes  and  to  accomplish  refinancing  of  the  mortgage. 

Although  the  operator  plans  to  restore  his  herd  to  12  cows,  whether 
he  can  do  so  depends  upon  price  and  crop  conditions, 

GENERAL  SUMMARY 

This  study  of  production  responses  of  dairy  farmers  in  east-central 
Minnesota  draws  upon  data  from  several  sources.    A  general  description  of 
the  whole  cast-central  type-of-f arming  area  and  its  historical  development 
is  first  given.    An  analysis  of  changes  in  butterfat  sales  and  related  var- 
iations in  crop  and  livestock  production  in  Kanabec  County  follows.  Data 
for  130  continuous  producers  delivering  to  the  Mora  Cooperative  Creamery 
make  possible  a  more  intensive  study  of  farmers'  responses  for  the  recent 
period  1927  to  1937.     Detailed  case  analyses  for  54  of  the  130  continuous 
producers  add  to  the  explanation  of  the  underlying  reasons  for  changes  in 
production. 

The  prevailing  type  of  forming  in  east-central  Minnesota  is  dairy- 
ing.   This  area  experienced  rapid  settlement  from  about  1870  to  1900  and 
less  rapid  settlement  from  1900  to  1920.     Increases  in  cropland  and  in  the 
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lumber  of  livestock  on  farms  continued  steadily  until  about  1925.  Intensi- 
jfication  of  dairy  production  proceeded  rapidly  between  1919  and  1928  in 

response  to  relatively  favorable  prices  of  butterfat  and,  assisted  by 
favorable  weather,  more  intensive  use  of  farm  resources,  herd  improvement, 

and  improved  feeding  and  management  practices.    After  1925  the  main  changes 
,in  the  cropping  system  were  a  decrease  in  the  acreage  of  potatoes  and  an 

Increase  in  the  acreage  of  alfalfa. 

Most  farmers  in  east- central  Minnesota  have  made  the  dairy  enter- 
prise the  center  of  activity  and  the  principal  source  of  income.  Through 
iyears  of  good  prices  and  poor,  they  have  stuck  to  dairying.    These  fanners 
try  to  raise  most  or  all  of  their  own  feed,  and  the  quantity  of  feed  tho 
cows  receive,  and  consequently  the  quantity  of  butterfat  produced,  is 
closely  related  to  crop  yields  and  production.     Pasture  conditions  are  very 
important  in  connection  with  butterfat  production.     This  area  seldom  produces 
a  surplus  of  concentrate  feeds  over  local  needs.     Purchases  of  feed  are  made 
sparingly,  and  arc  resorted  to  chiefly  v/hen  it  becomes  necessary  to  supple- 
ment home-grown  supplies,  yet  farmers  do  take  advantage  of  relatively  favor- 
able margins  bot\v.^n  feed  and  butterfat  prices  by  buying  and  feeding  more 
heavily. 

Variations  in  the  quantity  of  butterfat  produced  from  year  to  year 
since  1928  reflect  tho  influence  of  variations  in  weather  conditions,  crop 
yields,  and  the  relative  prices  of  butterfat  and  feed  grains,  on  farmers 
whose  opportunities  to  engage  successfully  in  other  agricultural  enterprises 
them  dairying  are  limited. 

An  evaluation  of  persistent  responses  of  dairy  farmers  in  cast-central 
Minnesota  for  the  period  1927-37  must  recognize  the  following-  characteristics 

(1)  The  shadow  of  past  events. 

The  period  under  consideration  reaches  back  toward  an  era 
of  rapid  expansion  in  commercial  dairying.     Committments  made 
bofore  1927  were  brought  forward  and  fulfilled.     Farms  in  the 
process  of  development  continued  to  be  built  up. 

(2)  A  succession  of  drought  years. 

(3)  Business  depression  coinciding  with  drought. 

(4)  Brevity  of  the  post-drought  and  post-depression  period. 

The  period  after  the  drought  and  after  the  recovery  of 
prices  has  been  too  short  for  full  expression  of  effects  of  ad- 
justments that  are  under  way. 

It  is  evident  from  the  analysis  of  trends  of  the  recent  past  that 
there  has  been  an  increase  in  cropland  per  farm  in  Kanabec  County  although 
total  acres  of  cropland  per  farm  have  remained  about  the  same.     This  type 
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of  trend  was  shared  by  the  54  case  farms  that  were  studied  in  detail.  On 
these,  both  cropland  per  farm  and  size  of  farm  increased. 

Corn  and  alfalfa  acreages  have  increased.     The  increase  in  alfalfa 
acreage  has  been  especially  marked.     The  oat  acreage  has  remained  about  the 
same,  and  barley  acreage  has  decreasedt     The  trend  in  potato  acreage  has 
been  downward.     There  was  no  significant  trend  in  acreages  used  for  clover 
end  timothy.    As  the  major  part  of  the  corn  land  is  used  for  silage  or 
fodder  corn,  the  net  effect  of  the  trend  in  crop  distribution  was  to  reduce 
the  proportion  of  concentrates  to  roughage  crops.     .'dth  respect  to  trends 
in  acreages  of  major  crops  grown,  the  data  for  the  county  and  the  case  farms 
are  in  substantial  agreement. 

The  changes  in  the  quantity  and  structure  of  the  feed  supply  were 
accompanied  by  changes  in  the  livestock  enterprises.     The  trend  in  cow 
numbers  was  moderately  upward,   although  the  reduction  in  number  of  cows  as 
well  as  an  even  greater  reduction  in  young  stock  in  1934  upset  relation- 
ships which  had  net  been  overcome  when  the  period  ended.     There  was  some  de- 
crease in  numbers  of  oth'ir  livestock.     The  tendency  with  respect  to  both 
cropping  and  livestock  programs  was  to  maintain  and  strengthen  the  advantage 
of  dairying  relative  to  other  enterprises  in  this  area.     In  this  respect 
also  the  changes  in  the  county  seem  to  bo  parallel  with  the  changes  on  the 
case  farms. 

In  spite  of  the  above  trends  the  level  of  production  of  butterfat 
has  remained  practically  unchanged.     The  basis  for  a  considerable  expansion 
in  production  was  laid  down,  but  other  factors  have  served  temporarily  to 
offset  expansion  so  the  various  adjustments  have  thus  far  served  only  to 
prevent  a  decline. 

The  effect  of  extremely  unfavorable  growing  conditions  for  crops  and 
pastures  during  successive  years  culminating  in  1934  caused  emergency  ad- 
justments.    Recovery  from  the  effects  of  drought  was  not  completed  when 
the  period  under  consideration  ended.     Butterfat  production  did  not  at 
first  decline  in  response  to  tht.  rapid  fall  in  butterfat  prices  from  1929 
onward.     Instead  there  was  a  tendency  to  maintain  production,  if  not  to  in- 
crease it  in  the  face  of  low  prices.     But  the  co-existence  and  the  duration 
of  cumulatively  unfavorable  growing  conditions  for  crops  and  pasture  and 
low  prices  for  butterfat  caused  an  abrupt  decline  in  butterfat  production 
in  1933  and  1934.    Production  recovered  to  the  former  level  during  the  years 
1935  to  1937  when  crops  and  growing  conditions  and  prices  of  butterfat  gen- 
erally improved. 

The  large  variety  of  individual  patterns  of  response  as  revealed  by 
trend  groups  and  associated  analyses  of  54  farmers  in  the  Mora  community 
appears  to  reflect  principally  the  changes  in  age  cf  operator  and  changes 
in  family  labor,  with  related  variations  in  the  capacity  and  efficiency  of 
the  labor  supply,  the  corresponding  land  resources  operated,  and  the  size 
of  herd  kept.    As  shifts  of  enterprises  do  not  explain  trends  in  butterfat 
production  except  in  a  few  isolated  cases,  it  is  logical  that  relationships 


between  the  labor  factor  and  butterfat  output  should  bo  fairly  close. 

The  land  factor  appears  to  be  much  less  flexible  than  the  labor 
factor.    Although  those  who  increased  their  production  generally  operated 
more  land  along  with  increases  in  labor,  those  dairymen    who  decreased 
production  did  not  decrease  land  but  simply  milked  fewer  cows. 

The  modified  cropping  systems  are  now  capable  of  producing  a  rela- 
tively larger  supply  of  dairy  feed  than  formerly  if  normal  yields  are  ob- 
tained.   This  situation  may  result  in  further  increase  in  the  number  of 
cows  and  an  expansion  in  butterfat  production  provided  economic  conditions 
favor  a  corresponding  increase  in  labor  force  and  a  normal  replacement  of 
farmers . 
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Table  26«-  Butterfat  sales  by  creamery  patrons  in  Kanabec  County, 

East-Central  Minnesota,  1910-37 


ra  Creamery^1 
1  100  oontinuous  patrons 
Year 


All 

creameries  l/ 


Pounds" 

141,734 
219,232 
34i,4oo 
393,945 
321,955 
230,712 

365,075 
1;00, 821; 

i+03,199 
387,357 
652,036 
938,230 
1,007,862 

1,162,497 
1,385,786 
1,534,229 
1,567,012 

1,577,967 
1,698,377 
l,6ll,64l 
1,485,981 
1,620,741+ 
1,570,528 
1,477,667 
I,i4li3,106 
1,552,637 
1,638,^32 
1,616,779 


M  o 

—13s  

oontinuous 
patrons 


Calendar 
year 


Pounds 


ending 
May  31 


 5S  

continuous 
patrons 


Pounds 


Pounds 


Pounds 


270,038 

1    182,212  i 

t      175,565  1 

262,227  i 

261,337  1 

.      180,305  ! 

199,587  1 

1  113,963 

281,985  s 

:  179,454 

!  123.916 

279,^25 

1      204,291  ! 

:  214,241 

122,327 

257,576  - 

188,170  ! 

:      201,167  1 

113,663 

271,415 

198,708 

!  189,471 

:  122,647 

260,431 
239,142 

!  188,600 
»    168,823  - 

1  205,029 

l  118,140 

!  171,725 

«  107,356 

231,088 

.    169,420  ■ 

162,397 
•  171,583 

t  103,624 

258,536 

193.660  ! 

t  115,461 

260,408 

195,635  1 

200,939 

1  122,870 

249,870 

189, 065  1 

193,965 

:  116,602 

1/  Minn»  State  Dept.  of  Agriculture,  Bulletin  of  Information  on  Creameries  eto 
2/  Records  in  Mora  Cooperative  Creamery, 


-  66 


n  ps 

©  o  ^> 
©  iH  • 

*H  +>  t?i 
O  • 

3  Q 
aS  T3  • 

■p  o  e-« 

u>  — * 
ft 


o 

Eh 


d 


tH 
o 

co 

TJ 
rH 

D 

VI 

8 

aJ 
E 
a- 

5 


P. 

o 

o 


CQ 


a 

•P 

s 


h0| 
D  < 
g  * 

-P  rH 

Pi  ^ 
©  « 

ft  C 


4-> 

43 
•r 

p 

•H 

0 

© 

P. 

ftl 


CO  rH 
X  3 

i  ' 


u 
as 


i  i  i  i  i  i  i  i 


ON  CM  O  T?("C^"LA\^  rH~l5  3 
NO  CO  LT\  rA  LAnO  CO  O  rH  F- 

I  CM  -Ct  CM  CO  K^t-.M-NrH       r-  I 
vO  t—  IT\  LA  LA-^t-d"  ^^O  rTN 


OtOOMAIAOlAONOOlAinQIAOOlA 
r>-  LAnO  CM  CM  K\  t^-d-  LA  ON  rH  ON  rH  CN-3"  ONO 
•  •••••••••«••••••• 


O  LA  Q  LA  O  O  Q  _J±  C—  Lf\  O  LA  Q  IA1AIAO  O 
CM  ON  OJ  C-  f-  ON  rH  rH  rA  rA  rH  On  GO  NO  NO  O  nQ 


CM  (M  rH  rH  rH 


LA  O  O  fA  in  NO  JOOWOJOOin^  LTv  NO  O  LA 
CM  -Ct  KN-Cf  CM  K\  CM  rA  rA  tH  rACM  CMfACMCMrHCMrHCM 


NO-d-_d-lAO_^lAOJ  r-rHOCMOONKNC\lOrHCO<M 
rAOJ  OJ  CU  CM  CM  rA  rA  CM  rA  rA  C\l  1"°*  H  H  H  (M  W  CM 


ON  LTv-d-  ON  LA  O  LA  r>-  CM  -3"  t^H  H  IAO  t^-d-NO  LA  NO 
_q-  rA_J  rH  -cf-cf-cj-Ji}-  KN 7A  rA  K\_q-  fA  CM  rH  <M  KN  rH  rA 


LA  NO 


CO  O  (A  rA  C^--^--^-  C—  OCOCONOrHNOCMr-CM-o*- 

no  no  no  tr-NO  \D  no  no  no  no  \o  no  f-t^-r-t^t^NO  r-t- 


PhH 


03LAr--C0rA0NrHOrACMt-iHC~-CMO  LA  NO  O  Q  KN 
CMONcnrAOrAC--cocOCMO\CMrA         fANO  rA  On  CM 
•  •••••••••••••••••a* 

CM  CM  LA  ON  ON-Ct  CMCMONrHKNr— CMrHOOrH  ON-d  LA  rA 
H  H  H  ^-i  i-i  r~i        H  H        H  H        rH        rH  rH 


C^-QnCM  t~~  On  rH 
O  _3t  CM  LA  CM  t— 
•    1    •    •    •  • 


CO  CO  CO  rA_d-_a-NO  CM  rH  O  NO  rA  CM 
LA  CM  f^-tACO  CO  r— CM-JNO  C~-P-.nO  fA  rH  rA  LA 

nO  LA  rH  CM  LA  CM  O  h-NO  OnOCMLAOOnOOiHLA 
CMCMrACMCMCvJCMOJCMCMCMCMCMCMCMCMCMrACMCM 


co  On  O  rH  CM  rA_cf  iAnO  r>-  cp  On  O  rH  cm  rA-3"  lanO 

H  H 

ON  ON 


■a"?K  Ia 

CaOnOnOnC^OnC^OnOnOnOnOnOnOnOnOnOnOn 


r-i  r-i  r-{  r-t  r-\  r-i  r-t 


1  J8 

3  CO  +> 

©  Ji  «H 

W)  _  o 

0$  Pi 

rH  P, 

•H  O 

CO  O 


P.  rH 
O  rH 
Ch  aJ 

A  P. 
U  O 

O  <Vh 
O 

a 

co  o 

o 

•  o 
u 

Ch 


Pi 
O 


•rl 
•P  -P 

©  © 
o 

b  © 
Ph  -p 

o  •» 

LA  aJ 
-P 


© 
aS 
© 

-p 

fl 

hH 

4* 

r»» 
rO 


O 


Pi  ^ 

•H  HO 

<tf  . 

fa  ^ 

O  © 

«H  -P 

aS 


t3 
© 

3 


3 
© 

>» 

to 
PI 

•H 
10 
CO 

a 

ft 
o 

Pi 

O 


© 

as  +> 


•P 

Pi  © 

©  Pi 

o  © 

© 

Pi  Pi 
iH 

LA  aS 


© 

aS  co 


o 

© 
•P 
at 
u 


<  P! 
Sh 
o 

o 


Pi 
Pi  OS 
O  © 
<  >» 

bO 

a  fl 

•H 

aS  O 

Pi  rH 
W)rH 

o 

-^ 
TJ  pi 

© «, 

3  ho 

«fl  P! 
© 

Pi  o 
©  © 
©  u 

£>  Pi 


© 
•P 


•H 
4» 
CO 

W 

Ai 
o 
o 
-p 
© 

r^ 


13 

S 

§• 

Pi 
O 

O 
to 
© 


3 
1 

a 

•P 
Pt 
o 
ft 
© 

Pi 

© 

is 

rC 
■P 

aS 

^? 

r= 


CO 


-  67  - 


KN 


On 


o 

03 

© 


at 

! 

o 
I 

+> 

CO 


ra  • 

to  o  o 


AO 


•P  ®  Is 


a 

H  ^^^tA  tA^  LAvO  vQ  LT\3- K>CVJ  CVJ  OJ  OJ  K\rArA 


CO-^t  f-  t^-f-f-ONOCMC^-OvrArHCMOJ  t~~^0  «-»  vo  f—O-^rn  OJ  _4  OJ  GO  CO 
rHiHrHrHrHiHrHrAK\rArAOIOJOJOJOJOJOJOJOJOJ^rHiH>HWrHr-« 


U  0pCO»H^CT\GOfHKNt--t —  O  IT\K\  KN-4;  LTWO  IA  OJ  OnvQ  QN-J"  rH  _j+ 

CD  OOHOOOHHHriWHHriHHriHHHHHOOOrlHH 


COCO  W\0  fAKMD  J-O  OC\|OOOOWHCOr<NHH\OC\JOHCOCyt-a\ 
N^vO  OJ  t^-  CTv  r<>     CM  rH  CO  vO-^CM  C-.OJ  On  CM  O  LAO  cm-^-^o  r-\0  b\_^ 

IA-4  Lf\  LA  LAvO  t-(M^HO^O\ONCHHHHHh.  lA-J-  LA  LAt->-  CO 
rH  rH  r-l  iH  i-tiHfHrHrHiH 


OJSH  KMAK>  LA-4"  Cy\£l  H  t- ONvO  CO  O  fOivfl  C\l  CO  ONOJ^O  o 
K\Q  t»CO  OvO  HvOCO  H  C^HOWHCOIAHtO,  K~\  <C3  vO  f-  OJ  LT\C0  -3"  LA 


rA  IA  tA-j-  lA-d"  LAvO  t—  CO  MD  . 


LAvO  CO  CO  vO  —4  rA  IA  rA  LA  LAvO 


rA  rA  rA  t~-  rH  Q>  o  (AvO  co^fCvl  OJvO  co  OLr\Ofr\HOO(A(\iNcyt-Ch 
CD  CO  -Tj"  rl  H  O  O  t~G^O  IT»H  O  _Cf  IA  rA  WHQHIAKNOJCvJOO  -4"  CD  rH 
•  ••••••••••••••••••••••.•a*** 

r—  LAnO  r—  r-NO  CO  tA  LAvO  CM  C-- CO  vO  vO  O  rH  On  CO  On  CO  LArArAiAQO  On  O 


C\_d-  KM>KO  LA  IA  On  rH  vO  rA  O  CO  LA  IAIAnQ  rA  CO  O  rH  LA  f—  rH  CO  CM 
LA-Er  rArACMCOCMt—rH_j-cO  LA-Ct  (AvO  3"  f-  LAvO      -4-  CM  rA  LA  rA  LA  c- 
•    ••••••••••••••••••    •    *  •••••• 


ON  fc-  lArH  fA      CTn  rAvO  rH  CM  CO  CM  vO  IAIACO  O  OOvOvQ  -4" -J"  CM  CM       LA  O 
rH  O  IA  CM  rAvO  O  OMAOrHlArHCJCM-^OO  OnvO  CO  CM  OS  LA  t~-_3tCO  rH 
•  ••••••••••••••••••••••••••I 

CMCMrHrHrHrHCMCM  tA_j-  tArHCMCMCMCMCMOJrHCMrHrH        rH  rH  rH  rH  OJ 


rA_4  s-co  cOLnHCSJO-rfojH  kmc  cgocMMnvooco  t--_d-  kn  la 

vO  f-  LA-CfvO  CO  O  \0  r-rAlACNvO  LA  CO  On  0-  CO  OcO-CfCM  CM  LAvO  rA  LA 


o 


vOvOCMCQOvLAOCMCMrH  t- J-  LA  r~_^  H  OJ  OJ  N  ^-4"  rH  O  _4  rA  LA  f~- 
LACO  vO-^^  LA  t^.  rH  OJ  O  0_4_^^v3v0  ^"^5^  LA-3"  rA  rA  rAvO  _^-vO  LA 


rH  r-i  r-i  t-t 


t"-vO  rA  OJ  f-vO  O  CD  C\H  OCO  Ov-d-O  IA_4CM  OOrAOOvOLArAOscO 
rAfArAtAN^r^^DSvO  vO  IA  OJ  OJ  fA_^  rA7A_£j-_^-4-  rA  OJ  OJ  OJ      OJ  OJ  CM 


-dOJvO  LA  ON  LA  O  CO  A  tA  OJ  LAOCQ  t~—  On  rH  C —  CO  LAO  O  -Ct_4  t~-  t —  CM 
I^lAU^U^lAvO  CO  CM  rArACM-^lAvS  ^  C^vQ       f-- C"- IA  ^  lAvO  vO 


CM  rA  LA  ON  rH  CM  IA  OJ  LA-^vQ  LA  £-  CM  CM  _4  vO  ON  J"  CO  On  LA  t~~  CT  ..rt  O  CO  CO 
O  On  CO  C—  On  O  OJ  O  O  OJ  rH  rH  O  O  OJ       KN  rH  O  O  C —  LA-^vO  ON  O  too 


HrtOJOJOJOJHHHHHHHHH 


rl  H  rl 


 "  " 

O  H  OJ  tAJ  LAvO  C —  CO  On  O  rH  OJ  rA_4  LAvO  t —  CO  On  O  rH  CM  rA_4  LAvO  C~- 
H  H  rl  H  r-J  HHrtHHOlOJOJOJ  OJ  OJ  OJ  OJ  QJ  OJ  rA  N~\  tA  t<N  KN  KN  hO>  IA 

OnOnOnOnOn^^OnO^OnOnONC^C^O^O^OnO^ 


-  68 


rA 

On 


On 

r-i 


LA 

rA 

ON 
rH 


On 


rA 

rA 
On 
rH 


CM 
rA 

On 


CO 

8< 


Sn 


rH 


LA 
rH 


O 

P. 

r? 


w 

© 


CO  On  CO  CO  On  OnvO  LfN  LA  IA4'4"4'  lAvO  t~-OOOOrArArHrH 
rArArArArArAK\rArA  rA  k\  7a  k\  rA  km 


CO 

-p 

Pi 
0 
o 


CO  Q  KNCQvO  LAsO  CO  O  iH  rA  LA  CO  H  CO  r-j  rH  t—NO  CO  CO  CO  CO  CO 
rA44  KNrArAtAfArArArAKN  rA4444  fA  KN  KN  KN  KN  KN  (A 


09 

■8 
© 


nO  CO  O  LA  CVJ  On  t—  rA  O  CO  \0  LA  LAnO  r- On  CO  O  CM  rANO  CO  CO  rH 
rA44  rA  rA  KN  fA  rA  rA  CM  OJ  OJ  OJ  OJ  CM  CM  CO  KN  rA  rA  rA  K"N  rA4 


w 

© 

o 


O  -d-NO  On r>-_H-.H-  C~~vO  nO  vO  C-vO  CO  h  O  0M3\O  H  W  LTN  LAnO 
C\IC0^0JCMOJCMWCMOJCM<MCMOJrArAC0OjrArArArAr^ 


co 
-P 

a 

© 


•H  t—  CO  nO  co  CO  rH  44  rA4  r>-co40NO\0\0\0\0\0^a  co  On 
OIHHHHHWWWWWWWCUWWWCJWWWWHH 


w 

1* 
© 
o 


nO  rA  rA  KN._d- CM  O  O  On  CO  C--\0  t—  OvOOOHHH  rANO  vO  LA 
CMOJCMCM^COCMCM^rHrHMrHrHCMOJCMCMCMOJOICMCMOJ 


rH 

rA 

On 


O 
rA 

ON 


ON 

81 


CO 

© 
o 

CO 

-p 

5 
U 

-p 

C 
4) 

u 


rH  O  O  O  rH  O  LA  LA4  rA  rA4  LAnO  O  O  4  CO  CO  444  rA  O 
rA  rA  rA  rA  rA  rA  CM  CMCVJ  CM  CM  CM  CM  OJ  rA  rA  KS  rA  rA  rA  rA  rA  rA  rA 


Q^P.  9Q^Ococmcm^Qco  la  nO  vO  eg  o  r^-^-^ 


44  fA  rA  rA_H/_3/_d-  rA  rA  rA  rA  K\44- 


rA  rA  rA 


4  la  no  4  rA  o  o>h  t>cq  o>o>cq  o  o  o  h  w  h  o>  no  C--44 

LA  LA  LA  LA  LA  LA4  LA_d"33-d"-d  LA  LA  LA  LA  LA  LA44444 


CO 

© 

o 


rA-d  O-dlArHOOOCOCOONOO  rA4  LA  NO  LAnO  CO  Q  CO  CO 
LA  LA  LA  LA  LA  LA  LA  LA  LA444  IA  LA  LA  LA  LA  LA  LA  LA  LAnO  LA  LA 


to 
•p 
a 
© 


-d-d/NOvO  rA  On  LA  rA  On  CO  C-\OnO  LA  LA  CO  rH  LAlA-d-d/NO  ON 

lala  la  la  la  la  la  la44-444444  la  la  la  la  la  la  la  la 


to 

-p 

% 

o 


SON  O  O  NO  LA  rH  rH  4  LA  LA  LA-d  LA  NO  r^CQCQOCM-dONCMQ 
4  la  LA-d_d-d;-d-3'-d-d-d3--d-d-d-d3  la  laTa  la  no  v5 


CO 

■p 
PI 

© 


rH  rH  rA  CO  CM  CO  CO  vQ  LAnO  LA  LA  LA  t>-  t —  CO  CM  4  LAnO  nO  LA-d  CM 

4443  la _d_4_d_d_d_d_d_d_d -4 4  la  la  la  la  la  la  la  la 


LA  CO 
rH  rH  CM 
LArA  I  I 
rH    I  rH\0 
I  NO  rH 
HH  >, 

a 

cct  aj  <C  3  Si  si 
3  3  p>  u  o  o 
pi  a  &  &  u  u 


rH  O 

LArA  LArA 

no  T*  no 


O  rH 

LArA  LArA 


Pi  >»  I  nO  I  no  LA  rA  rH  I  H  I 
3  Pi  «H  rH  rH  rH  rH  I  |\0  I  NO 
P  a3  |  \0  rH  rH  rH  rH 

tlPrS^rHr-trHrH 

PT  P.   O   O  -H  «rt  ©©>>>; 


O 
LArA 

rH  U*  NO 
LA  rA  rH  rH 

"Vno  p, 
rH  rH  © 
rQ 

+>  -P  s 

WW© 
H  rH    S)  S) 
5.  J*    3  3 


O  rH 

rH  LArA  LArA 
LAtArH  ^ 


I 


p. 

© 

1 

© 
-p 

Pn  P<4*  -P 
©©OP 
<J  CO  to  o  o 


Pi  P. 

©  © 

o  o 


I 


Pi 
© 

© 
O 
© 

Q 


-P  © 

0  p, 

10  -H 

©  t>  -P 

1  Pl0> 
3  © 

©  si 
«  o  -p 

|  Hpf 

©  p. 
-p  ^  3 


Pi  • 

oJ  -P 

O  P, 

o  © 

U  3 

©  iO 


© 

Pi 

O 

© 

-P 
as 

Pi 
© 
P% 

o 
o 

o 


5 


<M  © 

<M  rH 

O  Si 

a) 

©  -p 


«2 

•H  +» 
Pj  *H 


P. 
O 

<H 

•H 

s 

© 

o 

«H 
Pi 

P\ 


© 

u  si 

•H  -P 
at 

to  ^ 
©  +> 
o 

•H  CO 
Pi  W 
Ph  © 
rH 

si  » 

-p  © 
Pi  o 
© 

w  CM 
©  . 

Pi  >» 
PiiH 
©  -P 
Pi  Pi 
© 
•P 
w 


© 


hO-P 
3 

CO  ,Q 
© 

Pi  «H 

3)  • 

•H  O 

g  ^ 

6  H 


I 

LA 

8< 


o 

•H 


-  69  - 


>» 


D 

u 

o 

> 

-P 
OS 

& 
O 

o 
at 

3 


O 
EJ 

o 


CM  o 

o\o 

r-t  rH 

to  CM 
3  ' 

o  cvT 


to 

rH 
O 
CO 

p 
u 

© 
P 
P 

CP 


O 
kn 


■3 

Eh 


rH  <3 
E-i  Lf\ 


I  n 

at  <D 

-H  > 

©  *H 

«  P 


rH  CO 

JO  to 
Eh  u 


■s 


©BE 

f  g  to 

Q  - 


I  a 

at  © 

-J  r» 

©  -H 

«  P 


co 

o  co 
Eh  co 


3 

NO 


I 

to 


6  KNLfNCMCOrHCOxOKN  LfNNO  IA  IA 
0j   ^  -jjJ^-ff  KN_^  ^  ^       rT\  rT\  rT\  ^        ^  K\ 


o 

Eh 


I  CO 

cd  © 

H  t> 

©  <H 

«  P 


jSrH 
EH  CO 


© 


ON  CM  On  r—  H  JJ-  KNCM  KN  rH 
•  •••••••••• 

CO  co 


-  rAvO  £«=■  K\  C*1-  a  vO 

n£>  ^  CM  nQ  _d/_d/ ltn 


KNCM  CO  t>-  KN  LTNCM  nO 
"  CM  rH  O  O  rH  CM  rH 
^  <3 


KNKNCM  KN 
rH  CM  CM  rH 
rH  rH  rH  rH 


CO  -3/  CO  -Cf  rH  rH  rH  On  nO  CM  CM 
•  •••••••••• 

CMCM^LTNC^GQWCQnOOCM 
aDO^ONO\cONOvOLrvLr\Lf\ 


o 

CM 

o 

• 

o 
o 


KNOrHCMt^COCMK\CNe--K\ 
IfNCM  KN  ON  rH  CM  ON  O  QSrHO 
_H-  CM  KN  LfN  ON  ON  LfN  CM  O  LfN  t*~ 

C —  On  O  CO  CO  C —  LfNNO  LfN_d_H- 


Os 


SKNO       Lf\CM  LfNKNLfV-j-O 
CM  t—  ON  CO  ON  CM  OnnO  CO  CO 
K\  KN  f—  K"\  O  LfN  KN-H-  00  O  CO 


o 
o 

CO 


o 


CM  O  CM  KN  On  t-vO  LfN  GO  nO  LfN 
KNrHOrHt— LTNQNrHCO  CJN_H- 
LfNNO  C— CM  rH  CM  ON  KN  KN  O  CO 

On  O  O  ON  O  ON  LfNvO  CO  O  CO 
HOJCJHCvJHHHHOJH 


CO 
CM 


O 

CM 


NO-d  OnKNCM  O  LfNKNC— KnO  O 

•    •••••••«••  • 

J- NO  CO  CO  -J"  KN  KNMD  CO  LfN  Q  O 

On  O  On  On  on  CO  go  CO  On  rH  o  O 


_j-  CM  On  OJ  C^-Kn  t-  ONKNLfNr- 
m\000HKNKN&\H\OCOH 

OK  KN_ct_H/  On  nO  <0O4  KnvO 

HH 


2 

NO 


H  H  O  ON  ON  O  rH  KN  rH 


■3 


On  CM  Q  KN  LfNNO  LfN  Q>  O  OnnO 
rH  CM  ON  LfN  f  LfN  O  ON  KN  LfN  KN 
O  LfN  rH  LfN  UN  KN  CM  C —  GO  t —  O 

-d- LfNNO -Cf  CO  ON  NO  _d  CO  rH  O 
OJCMCMCMCMCMCMCMCMKNKN 


LfN 
CM 


NO_djO  LfN  ON  O  t —  KN  rH 

O  O  rH  CM 
r-i  i-i  t-i 


CM 


LfN  fc-  t —  KN  KN  CM  KNNO  nO  CO  KN 
COOOrHCMKNKNCM  LfNNO  LfN 


r-i  r-i  r-i  t-t  r-t  r-i 


8 


3h 


On  LfN  I 


vQ  t---d;  On"iK 

NO  CO  CO  3"  LfN  KN 


_H;  rH  LfNvO  ON  rH 
-    _d  ON  rH  CM  CM 
UN  t~~  CO  O  LfN 


o 

KN 


COO  O  rH  CM  KN  KN  CM  LfN  t —  LfN 
r-ir-ir-ir-ir-tr-tr-ir-tr-ir-i 


o 

• 

KN 
LfN 


KN 


ON  LfNNO  t~~  CO  rH  ON  LfN  ON-d  Os  O  rH 

•    ••••••••••  •  • 

CO  KN  f  C—  KN  CO  CM  NO  rH  CM  rH  O  CM 

ON  O  On  CO  On  CO  CO  f- CO  CO  CO  O  CO 


3 


CJ 


KNnO  rH  C~—  LTN  O  On_h-  t*-  rH  On 
•   •••••    •    •    •   •  • 

NO  rH  CM^  0>  LfNCO  O  O  ONCM  Q  -d 

On  O  O      On  On      CO  On  On  On  O  On 


On 


LfN 
LfN 


rH 


rH  rH  f-  KN  CO  KN  CO  CM  CM  CO  O  O  O 

•    ••••••••••  •  • 

LfNrH  KNtr-d/NO  KNCp-d/LfNON  Q  O 

ON  O  O  0N>h  rH  O  ON  rH  CM  rH  O  CM 

H  H        r4  r-i  r4        t-i  r-i  rH  rH 


CM 

O 
KN 


CM 


ON 
LfN 


CM 
CM 


NO 


CM  KN_d-  LfNNO  r— 
KN  KN  KN  KN       KN  KN  KN 


t~~-  CO  ON  O 

OnOnOnOnOnOnOnOn 


©  On  ©  f- 

bOCM  U) KN 

CO     I     CO  I 

fc.  LfN 
KN 
.  ON 
<J  rH  «J  rH 


tu    ■  w 

©CM  © 
r*  ON  r» 


-  70  - 


a  © 

©  *H 

«  +1 


Eh  O 


I  w 

OS  © 

H  > 

O  iH 

«  -p 


(4 
^H 

LfN 


CO 
CO 

fa 

o 

Q 


I  w 

d  © 


ON  CM  CM  O  rH  ITvvO  LfNO 


•  ON 


rH        rH  Mr-li-trHrHtHrH 


8  <? 


»«  m 


CO      rH  nO  C —  On  C —  OnvO  no  nO  go 

CM  f-  CM  ON  KN  LTN_Ct  LfN  «— 1  CVJ  KN  O 
3  KN-j-  K\_^_j"3-C}--J--a--4-  -d" 


_^-vO  O  t— nO  O  r<NtO  HvOJ- 
•  •••••••••• 

H  CO  O  ITiCO  O^tQJ  t^CQ  H 

H  H        rH  rH 


f- NO  rH  OJ  KN  rH  rH  .z}- CO  NO  CO 
-J"  CM  -d"  CVJ  KN  KN_d-  KN  OJ  CVJ  CVJ 
HrlHHHHrlHr-irlH 


O 

o 


LTN  KN  CM  _j"-d-  CNCVJ  rH  CO  KN  CO  O 

•    ••••••••••  • 

vO  rH  CM  CO  vO^t  CM  t-CM  rH  CM  Q 

O  On  O  CO  ON  ON  O  ON  ON  On  On  O 


CO 
KN 


NO 

3 


UN 
vO 


CM  rH  CVJ  C—rH  CM  KNvO  t — — Cf  CO  LfN  KN 
KN  KN-ij"  KN  KN_5"  KN  KN  CM  CM  rH       KN  CM 


CM 


CO  O  CM  O  t— -J1  t—  t"-  NNJ  LfN       O  KN 

•  • 

KN-d-  t—  ON  LfN  CM  CM  1-1  CO  LfN       O  rH 

ON  O  OHOJHrlHOH        O  rH 


81 


KNvQ  -CfNO  LfN  ON  O  O  On  f-CM 
t—  vO  t~-f—  CO  CO  CO  CO       C— CO 


rH 


ON  t^--4-d--j-  CM  On-3"  t*-  KNVO  O 
•    ••••••••••  • 

C^"3^  CTN  CJN  C3N  rH*  CD  rH  "3^  O  O  8 


rH  \Q  t —  C~—  C —  KN  rH  LfN  NO  O  ON 
_Ct  KN  KN  KN  KN_^-_4-^t  KN-4"  KN 


U  «M 


A. 


i-i  r-i  r-i  r-i  r-t  t-i  t-i 


O  CM  KN  rH  LfN  CM  rH  rH  ON 
On  CO  O  O  On  rH  O  O  O 


CO 
KN 


O 
O 
rH 


ON 


ON 


o 
o 


CO 
KN 


t~-  KN  O  rH  _C*  CM  NO  -3/  CM  CM  rH        O  NO 
•    ••••••••••  •  • 

NO  KN  O  rH  CM  LfN-4  CM  CM  rH 
O  ON  O  OH  rH  O  CM  rH  rH  CM 


LfN 


0  <*r 


KN  t —  CO  C —  KN  OJ  KN_^-  O  rH  c— 


«  +» 


rH  CM  NO  KN  t-- CO  - 
ON  O  rH  KN_H-  LfN- 
rH  rH  rH  >H  rH  1 


'  LfN  rH  NO  O  O 
CM  MD  O  LfN 


ON  KN  CM  CO  KN  r —  CM  LfN  CO  Q 
KN  KN  KN.jJ-3-  LfN  LfN  U"N_J  LfN  NO 


NO 
KN 


©  On  ©  f- 

t— 00  On  O  rH  CVJ  KN-d-LTNvO  C—  WJCM  W>KN 

CM  KN  KN  KN  KN  KN  KN  KN  KN  OS    I  aj  I 

OnOnOnOnOnOnOnOnOn  U  t—  V.  LfN 

r-t  r-i  r-t        <-i  r-i    ©CM  ©KN 

>  On  >  ON 

<|J  rH  <^  rH 


-  71 


CJ 
KN 


CO  T)' 


■P  u  u 

•H  &, 
rH 

CO  - — 


o  a 


H  H  CJ  NH  0\_Cl"  KN  O  LfN  C—  o 

•    ••••••••••  • 

-^CMCMNOrHrHCOONrHt'^O  ON 

C —  O  On  ON  On  On  On  t — vO  t~-  CO  CO 


t-~_j-  co  knco  c\i  q         o  <\j 

rH  CO  CO  CO  ON  CM  -CfNO  L?S  pfN  in 
K\  KN  K\  KN KN_q"-3"  KN  CM  KN  KN 


IAH  On  CO  LPvnO  CO  O  CM  CO  KN 
•  •••••••••• 

CMC^-r-lNOKNCOtr\OCMLrNrf\ 
\OCOnO  LTNONf-f— LPvCM-Cj-CO 


NO 
8 


KN_d-_d-  ON  On  CM  CM  ON  CM  CM 
•   •  • 

LfN  ON-d-  IACVJ  nO  t-~NQ  On  CD  On 
nO  f-CO  On  C —  ON  CO  C— -J"<0  CO 


nO 


\0  O  Onc— C--nO  Kn  K> 

ONOi-lrHONCMCMO 
H  H  H  rlriri 


KNK\\0_£j- 


\0  CO 


in 
o 


OJ  O  NO  CM  CO  O  LfN  LfN  K\  KN  K\ 
•  •••••••••• 

ONC^C^r^COONCMCMCMrHON 
hJh  h  h  o  iA(d  (d  O  n 

rH  H  H  H  H  rt  H  rH 


CO 
• 

NO 

CM 


C— tr-  C^nO  rH  fc-NO  NO  LfN  CO  LfN 
COONCOcOOOnOnOvO  r-vO 


LfN  i 


LfN  O' CO  ON  8  ©  On  CO  "6^  r^*ON 


CO 

t— 


H  00  O  vO  NvO  CO      J  H 
CM  KN  KN  KN  KN  KN  KN  KN  KN  KN  KN 


O 
KN 


O  CO  KN  ON  NO  rH  O -Cj"  LfN  CM  — 3" 
•  •••••••••• 

NO  CM  KN_T|-  CO  NO  rH  O  rH  J"  KN 

c-  on  o  a  r~-  co  o  co  itn  co  t— 


o 

ON 


CM 
KN 


KN  CM 
vO  rH 
KN  KN 


00 
5 


O  C — NO  rH  ON  KN  LfN  CO  NO  rH  LfN  rH 
CM  CM  CM  CM  CM  KN  CM  rH        rH  rH        Cj  rH 


KN 
* 

NO 


CO 
CO 


KN 


CO 


O  ON 
ON  NO 


CM  NO  rH  KN  O  f~  f-  O       LfN  ON       ON  LfN 


ON 
CO 


7* 


KNCO  K\nO 
t—  ON  CO 


rH  t-\0  Q  CM  LfN  O 
CO  CO  ON  ON  LfN  CO  00 


00 


CM 
3 


CM 
t— 


KN  KN  CM  rH  _H- rH  CM  rH  VO  CM  KN  ON  -J- 

•    ••••••••••  •  • 

rH  KN  ON  00  O  H  H  00  ITN  C—  00  CO  O 

LfN  KNCO  CO  rH  CO  ON  ON  r-NO  NO  CO  f— 


O  -^t  KN  C —  KN  KN  CM  rH  ON  rH 
CM  13"  KN  KN  LfN-j"  LfN  LfN  KN  KN_J" 


co 

KN 


t^-  CO  ON  O  rH  CM  KN— LfN  NO  C—  —  r»l 

CM  CM  CM  KN  KN  KN  KN  KN  KN  KN  KN  cC    I  Si  I 

OnOnOnOnOnOnOnOnOnOnOn  U  S-  U  LfN 

r-tr-tr-ir-ir-tr-irHr-tr-ir-it-i   <D  CM  8>  KN 

l>  On  >  On 


©  On  ®  r— 
MJCM   bO KN 


<i  rH  <J  rH 


